PARAGON ANALYTICS
Radiochemistry Data Package

Section 1

SAMPLE RESULTS

SUMMARY
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PARAGON ANALYTICS
- Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY
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Strontium-90 Analysis by GFPC
PA1 724 Rev 8
Method Blank Results

Lab Name: Paragon Analytics
Work Order Number: 0603120
Client Name: Allwest Remediation, Inc
ClientProject ID: Slerling 05-8513E1

Sample Matrix: SOIL Prep Bafch: SR060322-2 - Final A}iquot: 19649
Prep SOP: PAl 707 Rev 8 QCBatchiD: SR060322-2-1 Resuit Units: pCilg
Date Collected: 22-Mar-0& : Run ID: SRO60322-2A " File Name: SRA0325D
Date Prepared: 22-Mar-08 Count Time: 150 minutes
Date Analyzed: 25-Mar-06
. CASNO Target Nuclide Resuit +/- 2s TPU mMbDC Lab Qualifier
"10096-97-2 Sr.90 015013 025 U )

Chemical Yield Summary

CarrieriTracer [|Amount Added Result Unifs Yield Controt Flag
) Limits
STRONT!IJM 1022 I 903 1 ug 890 40-110%
omments:
tualifiorsiFlags: Abbrovlatl;::s:
-+ Rosultis | tho s ific MDC
osuts less hen tho samplo spociic TPU - Total Propagated Uacertalnty (soo PALSOP 743)
1 - Chamleal Yicld is In contral at 100-110%, Quantitative Yield is assumed
MOG - Minimum Sotactable Concentration (sea PAI SOP 709)
2. Chernical Yield outside dofayll Hmits,
BOL. - Below Dotoction Liml

¥ - Rogult is fass than Roquostod MDC groator than samgle specific MDC

- Roquosted MOG not met
- Analyts concontraion groater than MDG
3 - Anaiyte concentration groater than MDC but loss than Raquosted MDC

Data Package ID: SR0603120-1

Date Prinfed: Tuesday, March 28, 2008 Paragon Analytics Page 10of 1

LIMS Version: 5 335A 0 O 0 O D 5




Strontium-90 Analysis by GFPC
PAlL 724 Rev 8 :
Laboratory Control Sample(s}

{ab Name: Paragon Analytics

Work Order Number: 0803120
Cliont Name: Allwest Remediation, Ing

ClientProject ID: Sterling 05-8513El

© sample Matrix: SOIL Prep Batch: SR0G0322-2 Fnal Afiquot: 196 ¢
. Prep SQP: PAI 707 Rev 8 QCBatchiD: SR080322-2+41 Result Units: pCifg
Date Coltected: 22-Mar-08 Run 1D: SRO60322-2A Eile Name: SRA0326B
Date Prepared: 22-Mar-08 Count Time: 150 minutes
Date Analyzed: 26 Mar-06
CASNO | Target ubc | Spike Added  |%Rec | Control} Lab
! Nuclide Results +/- 2s TPU _ o Limits § Qualifier
10098-87-2 8r-90 T 85 4~ 13 0.2 5.72 95.4 | 75-125 P
Chemical Yield Summary
Carrierffracer § Amount Added Result Unifs Yield Control Flag
Limits
STRONTIUM 1019 Q97 .6 ug 979 40-110%
Comimenis:
QuaalifiorsiFlags? Abbreviations:
TPU - Total Propagatod Uncortainty (seo PAL S0P 743)

U - Rosultisless than tho sample spacific MDG

LT - ResultIs toss than Rogquested MDC greater than sampla specific MOC
Y4 . Chelcal Yield Is In contral at 100-110% Quantitative Yiold is assumod
¥2 . Chemkal Yiold outside default fimits.

1. » LGS Recovery below lower control limit

H - LGS Racovory above uppor control Timit

P . LGS Rocavery within control fimits,

M~ Tho requosted MDG was not mat

M3 - Tho raquasted MDG was not med, but theroported
activity is groator than tho raported MDC

Data Package ID; SR0603120-1

MDG - Minimum Dotoctabls Concaniration {soe PAF SOP 709}

Date Prinfed: Tuesday, March 28, 2006 ' Paragon Analytics Page 1 of 1

LIMS Version: 5 3354 0 000 0 6




Strontium-90 Analysis by GFPC
PAI724Rev8
Duplicate Sample Results (DER)

Lab Name: Paragon Analytics

k Order Number: 0603120

Cliont Name: Aliwest Remediation, Inc

ClientProject ID: Sterling 05-8513EI

Prep Baftchi SR060322-2

Sample Matrix: SOIL. Final Aliquot: 198 g
_ Prep SOP: PAl ‘7(_)7 Rev 8 QCBatchlD: SR060322-2-1 Prep Basis: Diy Weight
E_i_ate Collected: 17-Mar-08 Rurt [D: SRO60322-2A Moisture(%): NA
Date Prepared: 22-Mar-06 Count Time: 150 minutes Result Units: pClig
Date Analyzed: 25-Mar-06 Réport Basis: Dry Weight " File Name: SRA0325D
ASNO Analyte Sample Duplicate DER . | Control Lab
Result #/- 2s TPU Resulf ¢/~ 2sTPU . Limit | Qualifiers
98.97 -2 ' 890 ' 0:30 4/ 0.13 0.07 +~ 0,10 138 213 U
inments:
to Qualifiors/Flags: Abbroviations: )
itis lass than tho sample spacific MDG TEU - Total Propagried Uncartainty (300 PAL SOP 743)
il PG 15 Tr ontror 4t T?D?ﬂTOW'WWWW T T e DER - Duplicate Erer o (56e PAI SOP 715)
«raical Yield outsida dofault mits BOL - Bolow Datoclion Limit
1 is groater than Wamling Limit of 1 42 ot R .
is groater than Conirol Limit of 2 13 NR : Mot Roporto
it is [03% than Roquost MOC greater fhan samplo spacific MDG
osted MDC not met
raquasted MOG was net mat, but the reported
vity is groator than tha reported MDG
tacovery below lewar contrel limit
20covary abova upper control limit
Matebe Spike Rocovery within cantrol limits,
: Splke Racovery outsldo control Emits
1 Package ID: SR0603120-7
e Printed: Tuesday, March 28, 2006 Paragon Analytics Page Tof 1

LIMS Version: §3354 .
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 3

INDIVIDUAL
SAMPLE RESULTS
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Strontium-90 Analysis by GFPC

PA1724 Rev 8
Sample Results

Lab Name: Paragon Analyfics
Work Order Number: 0603120
Client Name: Allwest Remediation, ing
ClientProject ID: Sterling 05-8513E[

Final Aliquof: 202 g

N E| Sample Matrix: SOIL Prep Batch: SR060322-2
IR Ty Prep SOP: PA! 707 Rev 8 QCBatchID: SR080322-2-1 Prep Basis: Cry Weight
5 Date Cotlected: 17-Mar-08 Run ID: SR050322-2A Moisture(%): NA
Date Prepared: 22-Mar 06 Count Time: 150 minutes Result Units: pClig
Date Analyzed: 25-Mar-08 Report Basis: Dry Weight File Name: SRA03250
CASNO Target Nuclide Result #/ 2 s TPU MDC Lab Qualifier
10088-87-2 Sr-g0 030 +-013 0.21 LT
Chemical Yield Summary
CartieriTracer § Amount Added Result tnits Yield Conirol Flag
Limits
STRONTIUM 1070 1041 ug 973 40110 % -
omments:
dualifiersiElags: B )
) - Resultis Joss than the sample specific MOC
"1 « Chemical Yiold Is In control at 100.110%  Quantitative Yield Is assumed
‘2« Cherico) Yiold oulside default imits,
T~ Rosult is foss than Requested MDG graator than semple specific MDG
13 » The roquestsd MDC was not met, but the reported
activity is groator than the reported MDC
1- Tho requested MDC was not met
Dbreviations:
PY - Total Propagatad Uncertalnly (seo PAYSOP 743}
10¢ - Minimum Dotectabla Conconlration (soe PAI SOP 709)
D1, . Balow Datection Limit
Data Package ID: SR0603120-1
Page 10f 5

Date Printed: Tuesday, March 28, 2006 Paragon Analyfics
: LIMS Version: 53354
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—

ISart:plg Matrix: SOIL Prep Batch: SR06032'2-2 Final Atii:;uot: 198¢g
Prep SOP: PAI 707 Rev 8 QCBatchiD: SR060322:2-1 Prép Basis: Dy Weight
Date Collected: 17-Mar-06 Run ID: SR060322-2A Moisture(%): NA
Date Prepared: 22 Mar-06 - Count Time: 150 minutes Result Units: pCilg
Pate Analyzed: 25-Mar-06 Report Basis: Dry Weight File Name; SRA0325D
CASNO | Target Nuclide Result +- 2s TPU ' MDG Lab Qualifier
10098-97 2 Sr-90 007 +-010 022 u
Chemical Yield Summary
CartieriTracer | AmountAdded|  Restilt Units Yield Coritrol | Flag
‘ Limits
STRONTIUM 1081 ©1024 .ug 947 40-110%
L]
‘Comments:
QualifiersiFlags:
U - Rosutis loss than the sample specific MOC
¥1 » Ghorieal Yicld is in contral at 260-110%  Quantitative yiold is assumed
Y2 . Chomical Yiold cutside dofault linits
LT - Rosultis loss than Requostad MDC groater than sampla spécific MOC
M« Tho requested MDC was not mat
M3 - The requastod MDG was not met but Ihoroportad activity Is groater than tho roported MOG
W - DER i5 geoator than Waming Limit of 1 42
D - DER is groater than Coatel Limitof 2 13
Abbraviations:
TPU - Total Propagated Uncartalnty (soe PAI SOP 743)
MBG - dinimura Bretectablo Concentration {see PAISOP 708}
BOL, - Bolow Detoction Limit
Data Package ID: SR0603120-1
Date Printed: Tuesday, March 28, 2006 Paragon Analytics Page 1011

Strontium-90 Analysis by GFPC
PAI 724 Rev 8
Sample Duplicate Results

Lab Name: Paragon Analytics
Work Order Number: 0603120
Client Name: Aliwest Remediation, Inc.

ClientProject i) Sterling 05-8513El

LIMS Version: §335A
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Strontium-90 Analysis by GFPC
PAI 724 Rev 8
Sample Results

Lab Name: Paﬁgon Analytics

Worl Order Number: 0603120

Client Name: Allwest Remediation, Inc
ClientProject 1D: Sterling 05-8513E)

Sample Matrix: SOIL Prep Batch: SR060322:2 Fina Aliquot: 204 g
% ~ Prep SOP: PAI 707 Rev 8 QRCBatchiD: SR060322-2-1 Prep Basis: Dry Weight,
& Date Collected: 17-Mar-06 Run ID; SR060322-2A Moisture(%): NA
Date Prepared: 22-Mar-06 Count Timé: 150 minutes Result Units: pCifg
Date Analyzed: 26-Mar-06 Report Basis: Dry Weight File Name: SRA0325D
CASNO Target Nuclide Result+/~ 25 TPU MbC Lab Qualifier’
10088-97-2 Sr90 0038 +/ 0009 0217 u
Chemical Yield Summary
CarrieriTracet | Amount Added Resuit Units Yield Control Flag
_ Limits
STRONTIUM 1170 - 1133 ug 968 4£0-110%
>omments:
Quatifiors/Flags: B
U - Resultis loss than tho sample specific MDC
¥1 - Chomileal Yigld is In control 2t 100-116%  Quantitative Yield is assumed.
¥2 . Chernical Yicld cutside dofaul! limits:
LY - Rosult 74 loss than Requostod MOG greater than sample specific MDG
W3 « The requostod MDC was not mat, ut the reported
gelivily is greater than the reported MDC
- The requasted MOC was not mat,
abbraviations:
TPU - Total Propagatod Uncertainly {see PAI SOP 743)
106 - Minimum Dotectable Concentration (see PA1SOP 709)
1D, - Below Dotection Limit
Data Package ID: SR06037120-1
Date Printed: Tuesday, March 28, 2006 Paragon Analyfics Page 2 of 5

LIMS Version: 5335A
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Strontium-90 Analysis by GFPC
PAl 724 Rev 8
Sample Results

Lab Name: Paragoen Analytics

Work Order Number: 0603120
Client Name: Aliwest Remediation, inc
ClientProject 1Dz Sterfing 05-8513El

Sample Matrix: SOIL Prep Batch: SR060322-2  Final Aliquot: 1979
oso ey i Prep SOP: PAI 707 Rev 8 QCBatchlD: SRO60322:2-1 Prep Basis: Dry Weight
Ssroesd . #  Date Collected: 17-Mar-05 Run 1D: SR060322-2A " Moisture(%): NA
' Date Propared: 22-Mar-C8 Count Time: 150 minutes Result Units: pCifg
Pate Analyzed: 26-Mar-08 Report Basis: Dry Weight File Name: SRA0326D
CASNO | Target Nuclide Result +/- 2s TPU MDC Lab Qualifier
10098-97-2 .Sr-890 0.043 +/- 0.093 0.202 Y1,U

Chemical Yield Summary

Carriet/Tracer | Arhount Added Result Units Yield " Control Flag
Limits .

40.110% | W

STRONTIUM “1071 1425 ug 105

Comments:

Qualifiors/Flags:
U . Rosult Is loss than the sample spacific MDG

¥4 « Chomlcal Yiold Is In coatrol at 100-110%. Quantitative Yiold is assurmed
Y2 . Chenical Yiold outsido dofault Iimits.
1T Rosult is tess than Requostod MDC greater than sampla spacific MDG

M3 - Tha roquastad MOC was not mot, but the reported
achvity is proater than the roported MDC

M - Tho requestod MDC was not met

Abbroviations:
TPU . Tote! Propagatod Uncertainty (seo PAI SOP 743)

MDE - Minimum Dotactable Concentration (see PAI SOP 709)
BOL - Balow Detection Limit

Data Package ID: SR0603120-1

Date Printed: T‘uesday'."f\narch 28, 2008 Paragon Analyfics ’ ’ Pagesofs . :
LIMS Version: 5 335A 0 0 g 0 12




Strontium-90 Analysis by GFPC

PAl724Rev 8
Sample Results

Lab Name: Paragon Analyfics
Work Order Number: 0803120
Client Name: Allwest Remediation, Inc
ClientProject (D: Sferling 05-8513El

Sample Matrix: SOIL _ Prep Batch: SR060322-2
Prep SOP: PA1 707 Rev 8

Date Collected: 17-Mar-06

Date Prepared: 22-Mar .05

Date Analyzed: 25-Mar-06

Run ID: SR060322-24
Count Time: 150 minutes
Report Basis: Dry Weight

QCBatchiD: SR060322-2-1

Final Aliquot: 203 ¢
Prep Basis: Dry Weight
Moisture(%): NA '
Resulf Units: pCifg
File Name: SRAQ325D

CASNO | Target Nuclide Result +/- 2 TPU MDG

»Léb Qualiﬁei :

10098-87-2 S0 035+~014 021

T

Chemical Yield Summary

( Carrier/Tracer | Amount Added Result Units Yield

Control
Limits

Flag

1064 1033 o7 1

STRONT[UM tg

40 110%

omments:

ualifiors/Flags:
- Resutt is loss than the sample specific MDG

« Chemical Yield Is in &entrol at 100-110%. Quantitative Yield is assumod
- Chemical Yiold outsido dofault limits.
- Rosultis loss than Raquestad MDC groater than sample specific MOC

- The roquasted MDC was naot mot, bui tha roportad
ackivity is groater than tha reporied MOC

« Tha roguostod MDG vas not mot

O S T

shroviations:
Y . Total Propagated Uncertainty (seo PAI SOP 743)

DG - Minimum Qetectablo Concentration (seo PAl S0P 709)

3L« Below Datection Limit

data Package ID: SR0603120-1

Paragon Analytics

Date Printed: Tuesday, March 28, 2008
LIMS Versiom: 5335A

Page 4 of 5
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Strontium-90 Analysis by GFPC
PAI 724 Rev 8
Sample Resuits

Lab Name: Paragon Analytics
Work Order Number; 0603120
Client Name: Allwest Remediation, inc
ClientProject [D: Sterling 05-8513EI

Final Aliquot: 2009

Sample Matrix: SOIL. Prep Batch: SR060322:2
Prep SOP: PAI 707 Rev & QCBatchiD: SRO60322-2-1 Prep Basis: Dry Weight
Date Colfected: 17-Mar 06 Run ID: SR060322-2A Moisture(%): NA
Date Prepared: 22-Mar-06 Count Times 150 minutes Result Units: pCilg
Date Analyzed: 25-Mar-08 Report Basis: Dry Weight File Name: SRAD325D
' C_ASNO Target Nuclide Result+/- 2 s TPU MDC Lab Qualifier
10098-97-2 $r-90 _ 0.12+-010 0.21 U

Chemical Yield Summary

CawrietiTracer | Amount Added Result Units Yield Confrol | Flag
. Limits
STRONTIUM 1117 1088 ‘ug 975 40-110%
Comments:
’ QualltfiorsiFlags: -

U - Rosu is fess than the sample spacific MDC

Y4 - Chamical Yiolf Is in control at 100-110% Quantitative Yiel¢ i assumed
2 - Chomical Yio'd outsldo dafault timits.

LT - Rasult Is foss than Requosted MDG  greater than sample spocific MDG

M3 « Tho roquasted MOC was rol mot, but the tepartod
activity Is groatar than the reperted MDC

M - The requasted MOC was not met

Abbraviations:
TPY - Total Propagated Uncertainty (seo PAT §OP 743

MDC . Minimum Dotectadlo Concentration (s¢o PAL SOP 708)

BOL, - Bolow Dotoction Limit

Data Package [D: SR0603120-1

Date Printed: Tuesday, March 28, 2006 Paragon Analytics
' LIMS Versiom: 5 335A
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 4

RAW DATA
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 5

QUALITY ASSURA NCE
SUMMARY REPORTS
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No NON-CONFORMANCE REPORTS or
QUALITY 4 ASSURANCE SUMMARY SHEETS
are included it this data package.
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1380 Seaboard Indugttel Bld

A;NALYTICS S Aianta, Georgia 30318 USA

Phone (404) 852-8677
Fay  (404) 352-2887

CerTIFICATE OF CALIBRATION
Standard Rad;fonuciide. Source iﬂ(;cﬁ D?‘;.-(} <0
62751-307

Sx-90 50 wi Liquid in Flame ﬁeale'.d vial

Thig standard radiomuclide source, was prepared gravimetrically
from a calibrated wastex solution. The master golution was
calibrated by the Departwent Des Applications Bt De La Metrologie
Des Rayonnements Ionisants (DAMRI), Paris, France, a8 Mumbex

25931.

radionuclide purity and calibration were checked by germanium
gamma-ray spectrometry and liquid scintillation counting . The
ouclenr decay rate and assay date fox this source are given

below.
ANALYTICS wainbains traceability to the Mational Institute of

Standards and Technology through Measurements hssurance Programs
a8 Gescribed in USNRC Rey. Guide 4.15, Revision 1.

TSOTOPE: g+ 90

ACTIVITY (dps): 1.8968 B4

HALF ~-LIFE: 28.79 years

CALIBRATION DATE: Decemwbexr 1, 2001 12:00 EST
TOTAL UNCERTAINTY# : 5.,0%

%#99% Confidence Level
jrpurities: v iwmpurities <0, 1%
50 3054 grams 0.1M §cl solution with 30 pg/g Sr carriex.

P O NUMBER 001703, Ttem 1

. -
SOURCE PREPARED BY: AT PA ALy O -
M Taskaeva, Radiochemist

O A APPROVED: N ;_5'_5%" _ SN P
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Paragon Analytics

Sample Number{s) Cross-Reference Table

Paragon OrderNum: 0603120
Client Name: Aliwest Remediation, Inc.
Client Project Name: Sterling
Client Project Number; 05-8513El

Client PO Number:
T Glient | LabSample ; COC Number | Matix | Date . Time
Sample Number ' Gollected Collected
Fen T T Toeesized 7T TSOL T ATMards
B5-S o ” 06031202 § S0 17-Mar08 o
cwwT 0 T Toeos108T T T o SOIL A7Mar0s
New 06031204 SOIL 17-Mar-06 -
_Miow 08031205 - SOIL 17-Mar-06
"_-" -’-Paragon Analytics Date Printed: Monday, March 20 2006

Page 10f 1
LIMS Verslon: 53324
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CONDITION OF SAMPLE UPON RECEIFT FORM Paragon Analytics

Cliént- 74—’/ / f/OCC)T - WorkorderNo: (D (o 03[ D
AR N " —_—" - )
Pro;ectManagex S 6 Initials: { &{/?2_. Date: ; }o o
! Does this pchct:equuc any specxal handling in addition to standaxd Pa:agon procedures? Co '"'YES ; ( NOQ

£ Aze custody seals on shipping containers intact? . L ‘o | : NO.
CRONED = .,! _No

2 Ase Custody seals on sample contafuers jntact? o ‘_ L . P b

Is there 2 COC (Chain-of-Custody) present or othe: xepremntatwe documents? i
. “aze the COC and bottle labels complete and legible?
. Is the COC im agr eement with samples recewaci‘? (IDs, dates, tm:es, 10, of samples, no

of comamers, matrix, requésted amlyses, etc.)
7 Wcre: airbills / smppmg documents P escnt and/or xemovable‘7 EDROP osr-‘L @ NO
- SRS S 2l
3 Axe aIl aqueous samples reguiting pr eservation preserved coxrect!y" (excluding volahles) i YES NO
A
?mé_re all aqueous non-presexved samples pH 4-97 . i | YES NO
10 Ts there sufficient sample for the requested analyses? " L YED | NO
11 Were all samples placed in the proper contamers s for the requested amlyses" I ¢ ' NO
1z Are all samples within folding times for the requested analyses? I IR - NG
13 Were a1l sample containers received intact? (not broken or leaking, ete.) ' ;. NO
T ™ =
14 Areall samples 1equiting 1o headspace (V OC, GRO, Rx CN/S, 1adon), headspace free? | -
L@ | ¥ss,; NO
Size of bubble ____<gieenpea  __. >greenpeéa b o
1+ Were sarnpies “Traciced Tor and free From the presence of residual chiorine? {_ , o
(Applicable when PM has indjcated samples are from a chlorivated wator source; note if fickd preservation with sodinm l E‘_U} YES ! WO
 _ thigsulfate was ot abserved) -
16 Were the samples shipped ou ice? - . YES £0
17 ‘Were cooler temperatures measured at 0.1-6.0°C? mgun sod*s # Loy ] (oim)m | YES NO |

Cooles#: N e e e e i
Yempesatuse CC): AMB. s —— _ I

No. of custody seals on cooler: (D
= e e : - . e et e et
Survoy! External uR/z reading: | >
ACCGP!U{\CU ——mnenmm— A T emem—" _—"',“"-
taformalion Background pi/he reading: I 9*
Were external pR/hir readings S two times background and within DO’I acceptunee cntcn{Yl';)NO JNA. (If no, s¢e Forrh (08.)

Additional Information: PROVIDE DPETAILS BELOW FOR ANO RESPONSE IOMUESIION ABOVE, EX.CEP’I # AND#14.

— [

1 applicable, was the client contacted? YES / NO/ NA cma7 / . DatefTime: ~
-” . N
Project Manager Signature / Date: v 3/ Wy ( g4
*IR Gun #2; Oakion. SN 29922500201-0066 IR Gun #4: Oakton SN 2372220101-0002
Form 201119 Xls {1/13/08) pace 1 of _L
o gelof L.
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PARAGON ANALYTICS
* Radiochemistry Data Package

Section 9
 ADDITIONAL

~ SUPPORTING
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Gas Proportional Counter
Instrument Calibration

Background Calibration
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Gas Proportional Counter
Quality Control Data

Daily Background Checks
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X2

Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEXT

PAIW O #/BAICH <3 ‘C'f(,vw. ?amf_.ggal

IBSY GEpC /Ay, et of

9734017 _ METHOD &ebl g
- SOP/REV (PREP) __ —— _ i}
SOP/REV (ANAL) 274 2B e ot

Briefly document any QA or other problems or deviations associated with the analysis of

samples  Problems could result fiom: log-m, color, odot, dilution, congistency,
scheduling, equipment, ol instrumentation, Or may include documentation of minor

deviations necessary due to unigue DQO’s o1 sample chazacteristics

SN

D
/]Lqr \ o " .'25'./:76 . ' —

‘Daily Background Checks® are not necessary, and therefore
— not performed, the day following ‘Weekly Eaékgmuﬁd e
Calibration’. The zesult of the “Weekly Backgroopd =~
Calitt at;tioms will be used as that day’s ‘Daily Background o
Checle T the ‘Weekly Backgrounid Calibration’ is outside
contro] Hinnits for a detector, the “Weekly Background

Calibration’ will be performed a second time and will be
considered the second ‘Daily Background Check’ for that

day

"‘f - T ‘/.’ué-}, "
TECHNICIAN/ANALYST Ld;vf%’ DATE ._L:.,Si.:Q.u..L_

DEPARTMENT MANAGER _¢ o b [hail b, DATE_/3ieN

FORM 30216 do¢ (4».’3"0‘060047
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Daily Instrument Performance
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Gas Proportional Counter
Instrument Calibration

Initial Bfficiency Calibration
Standards Traceability

0600058




Instrument; LB4100-A -
Calibration: S1-90 FLAT PLANCHET i
Date of Calibration: 2/18/2006

Efficiency Data File(s): ESF0218A
ESF0218B
ESR0218C

Efficiency Log File: St-90F-02/06

Source ID: Sr-90 - 514.1572.73
ofrs
-
Q/{ 5 ,,/06
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Paragon Analytics
Low Rackground Gas Flow Proportional Counter Log
Testrument: LB4100A
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CERTIFICATE OF CALIBRATION

W& Radionuclide Source

. \, 57370-307
8r-90 5 wh Liguid in Flame Sealed vial

This standard radionuclide gource was prepared _gn:av:imetr:i cally
from a calibrated master 1iguid radiomuclide solutionm gsource
The master source was calibrated by liquid seintiilation

count ing

ANBINTICS maintains traceability to the NWational Imstitute of
standards and Technology through Measuremenis Assuxance Programg
as described in USNRC Reg. CGuide 4 15, Revision L.

Radionnelide purity and calibzation were checked by germanium
gamma-xay spectrometry and liquid scintillation counting  The
noclear decay xate and assay date for thip souxes are glven

balow.

ISOTORE: %90
ACTIVITY {dps) : 3,757 104
BALF-LIFE : 28. 74 years
CALIBRATION DATE: Yazrch 18, 1999 12:00 BST
TOTAT, UNCERTAINTY : 4 0%
SYSTENATIC: 3,.5%

RANDIOM: ‘ 0.5%

5.02081 grams of ?s_glu{:_:‘l‘on 30 ppm Sr carrler im 0. 1M BCL.

P O NUMBER 22170, Ifewm Z //
SOURCYE PREPARED BY: . ficoms e
B

M. D, currie, Radiochemist

Q 3 APPROVED: ’ﬁb)?? ﬂ\;é’?’;r 278777
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b
Standard Radiomaclide Sowzce | fd’ . iﬁ 12:05-0]

63751-307 .
Sr+90 50 wi Idquid in Flamé™ Sealed Vial

This standard radiomuclide soudce wdg prepared gravimetrically

from - a calibrated waster  solution. The master solution wasg i
calibrated by the Depaxtment Des Applications Bt De La Metxologie
Des Rayonnements Iomsants {(DAMRI}, Pardis, F:\:anc:e, asg  Nursbex i

25931 .

radionuclide purity and calibration were: checked by germardium
gamme -ray spectrometzy and liguid scintillation counting.  The
nuclear deczay rate and assay date for thig souxce are given

below, _
ANATYTICS waintaing tx-aceahiliiﬁy to. the National TInstitute of

Standards and Technology through Measurements Assurance Programd
as demoribed in USNRC Reg Guwide 4,15, Revigion I,

TSOTOPE: §r-50 o
_ ACTIVITY (dps): " 1.86p B4 - : !
HALF- LIFE: 28,79 years i
CALIBRATION DATE: Decenbgr.1, 2001 12:00 EST

TOTAL UNCERTATNTY® 3 5,08 ' j

#99% Confidence Level
Impurities: y-impurities <0.1%
50.3054 grams 0.IM HC1 solution with 30 ug/g S caxxier.

B O NUMBER 001703, Item I

— '
SOURCE PREPARED BY: ___ JTRialvl,

M. Taskaeva, Radi ochemigt -

Q A APPROVED: A /L&j BT Y.

8060082




Paragon Analytics
Radiochemistry Case Narrative
[sotopic qut_q'nium

-

Allwest Remediation, Inc.

Sterling / 05-8513EL
PA WO 0603120

This report consists of the afalytical results and supporting documentation for five
soil samples received by Paragon on 3/20/06.

These samples were prepated according to Paragon Analytics procedures PA
SOP721R12; PA SOP773RY, and PA SOP778R10. The samples were muffied for
four hours at 600°C :
The samples were analyzed fot the presence of isotopic plutontum according to
Paragon Analytics procedure PA SOP714R9. The analyses were completed on
3/27/06.

The isotopic analysis results for these saraples are reported on a dry weight basis in
wits of pCi/gram.

Pu-240 is indistinguishable from Pu-239. In this report, any plutonium in this region
of interest will be reported as Pu-239/240

Paragon Analytics follows the convention outlined in ANSI N42 23 for reporting
significant digits in the TPU and MDC results. ANSIN42 23 states that the TPU
restlt should be rounded to two significant digits and that the MDC result should be
rounded to the same decimal place as the TPU result. In practice, this could result in
an MDC result with a reported value of 0 for samples with significant activity,

inchading the batch laboratory control sample

No anomalous situations were encountered during the preparation or analysis of these
samples. All quality control criteria were met

PARAGON ANALYTICS 000601




~ The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics cextifies that the analyses reported herein are
true; complete and correct within the limits of the methods employed.

Bfpofre

Date

"/ M ' 3/34/06__

diochemistry Final Data Review Date

600002




PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section |

SAMPLE RESULTS
SUMMARY
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PARAGON ANALYTICS, INC.

‘Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY
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Isotopic Plutonium By Alpha Spectroscopy

PAl 714 Rev 9
Method Blank Results
Lab Name: Péragon Analytics
Work Order Number: 0503120
Client Name: Aliwest Remediation, Inc
ClientProject ID: Sterling 05-8513EI
Sample Matrix: SOIL " Prep Batch; AS06032241 Final Aliquot 2009

Prep SOP:PAI 777 Rev 8
Date Collected: 22-Mar-06

QCBatchlD: AS060322-1-1
Run ID: AS080322-1A
Count Time: 300 minutes

Result Units: pCifg
File Name: Spectrum #2

Date Preparéd: 22-Mar-08
Date Analyzed: 25-Mar-06
CASNO | Target Nuclide Result +/- 25 TPU MDC Lab Qualifier
13961-16-3 Pu238 0+ 0.013 0010 U
10-12-8 Pu-239/240 0 +-0.013 0.010
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Pu-242 2243 159 pCify 70.7 30 - 110 %

Comments:

Quafifiors/Flags:
U - Resultls less than the sample specific MDC

¥4 - Cherical Yield Is In conteof at 100-110%. Guantitative Yield Iz assumed

Y2 Chemlcat Yicid oulside defaull fimits
L'~ Result I3 less than Requested MOC, greater than sample specifis vDC

M- Requested MDC notmet
B - Analyle concentration greater than MOC
B3 - Atalyle concentration greater than M0C bt less than Requested MOC

Data Package ID: PU0603120-1

Abbroviations:
TP - Totat Propagated Uacertainty (see PA! SOP T43)

MOC - Minimusn Detectabla Concentration (see PAI SOP T08)
BOL.~ Below Detectlon Limit

Page 1 0f 1

Paragon Analytics

bate Printed: Thursday, March 30 2006
LIMS Version: 6.835A
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Isotopic Plutonium By Alpha Spectroscopy

PAI714 Rev 9

Labotatory Control Sample(s)

Lab Name: Paragon Analytics
Work Order Number: 0603120
Client Name: Allwest Remediation, Inc.
ClientProject 1D: Steriing 05-8513El

A AS060322-1LCS

A A AL B

Sample Matrix: SO
Prep SOP: PAI 777 Rev 8
Date Collected: 22-Mar-06

Prep Batch: AS080322-1

QCBatchID: ASC80322-1-1
Run ID: AS060322-1A

Final Aliquot: 200 g

Result Units: pCllg
File Name: Spectrum #2

Date Preparec_i:22-Mar-06 Count Time: 300 minutes
Date Analyzed: 25-Mar-08
CASNO Target MDC Spike Added | % Rec § Control | ~ Lab
Nuclide Results /- 25 TPU . Limits | Qualifier
) 19128 " Pu-239/240 23 - 22 it 225 104 g82-118 P
Chemical Yield Summary
Carrier/Tracer § Amount Added Result- Units Yieid Control Flag
Limits
Pu-242 2243 pCilg M3 30-110%
Comments:
QualiflersiFlags: Abbreviations:
U - Resuitis less than the sample specific MRC. TPU - Total Propagated Uncertainty (ses PALSOP 743}
LT - Resull Is 1ess than Requosted MDC, greater than sample speciflc MOG DG - Mirimum Detectable Concentration (see Al SOP 708)
v1 - Chemical Yieli Is in conlra! at 100-110% Cluantitativo Yield Is assumed '
2 - Chemlcal Yield auiside default limits
L - LGS Recovery bolow lower control lirmlt
H - LGS Retovery above upper control fimit
P -LCS Recovery within control mits
M~ The requested MOCwas not met
M3 - The requested MOG was noct met, but thereported
activity is greater than the reported MO
Data Package ID: PU0603120-1
Date Printed: Thursday, March 30, 2008 Paragon Analytics Page 1 061 0 0 0 0 8

LIMS Version: 5.335A -




. Lab Name: Paragon Analyiics
fork Order Number: 0603120
Clienf Name: Allwest Remediation, Inc
ClientProject ID: Sterfing 05-8513E!

PAI 714 Rev 9

Dupiicate Sample Results (DER)

Isotopic Plutonium By Alpha Spectroscopy

.. Resultis less than the sample spedific MDC

1. Chemical Yield 15 In contre? at 100-110% Quantiative vield ls assumed
. Chermical Yield outside default limits.
«DER Js greater than Waalng Limit of 142

Y .DER is greator (han Conteot Limit of 213

I -Result s foss than Request MOC, greater than sampte spesific MDC
. Requested MDC not met

1= The requested MDC was not mat, but the reported
activity Is greator than the reported MG

. LGS Recoveary belaw [ower conicel limit

LGS Recovery above uppér conteel it

LS, Matsix Splke Reoovery within contral Iimits
_ Matrtx Splke Recovery outslde control limits

Data Package [D: PU0603120-1

55 _ Sample Matrix: SOIL Prep Batch: AS060322:1 Einal Aliquot:200g
v 20._*2*3{;;*7” e Prep SOP: PAI 777 Rev & QCBatchip: A$060322-1 4 Prep Basis: Dry Weight
: Date Collected: 17-Mar-06 Run ID: AS060322-1A  Moisture(%): NA
' Date Prepared: 22-Ma_r-06 Count Time: 300 minutes Result Units: pCi/g
Date Analyzed: 25-Mar-06 Report Basis: Dry Weight Eile Name: Spectrum #1
CASNO | Ao yte' ~ Sample Dupticate "DER | Control | Lab
. - Result+/- 2sTPU Result +- 2sTPU Limit |} Qualifiers
* 13981163 Pu238 0.002 +/-0.011 ~0.002 +- 0.012 Tow0 . | 218 Sy
1012+ Pu-230/240  0.019+-0.018 0.007 +-0.012 061 213 v

Comments:

aplicate Quallflors/Flags: Abbreviallons:
TPU - Total Propagatad Uncerialnty (sea PAISOP 753)

DER - Duplicate Error Ratio {see PA! SOF 715}
BDL. Below Datection Limit
NR - Not Reported

" Date Printed: Thursday, March 30. 2006

Paragon Analytics
LIMS Version: 5335A

Page 101
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PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section 3

INDIVIDUAL
SAMPLE RESULTS
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Isotopic Plutonium By Alpha Spectroscopy

PAI 714 Rev 9
Sample Results

Date Printed: Thursday, March 39, 2006
) LiMS Version: 5.335A

Lab Name: Paragon Analytics
work Order Numbet: 0603120 _
Client Name: Allwest Rgmediation, Inc.
ClientProject 1D: Sferling 05-8513£|
Sample Matrix: SOiL Prep Batch: AS080322-1 Finat Aliqluot: 200¢
Prep SOP: PAI 77T Rev 8 QCBatchiD: AS060322-1-1 Prep Basis: Dry Weight
Date Collected: 17-Mar-06 Run ID: AS0603221A Moisture{%): NA
Date Prepared: 22-Mar-06 Count Time: 300 minutes Resuit Units: pCifg
Date AnalyZed: 25-Mar-06 Report Basts: Dry Weight File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2s TPU MDC Lab Qualifier
13961-16-3 Pu-238 T 0.005+ 0,011 0.016 U
10-12-8 Pu-239/240 0006 +/- 0.011 0.008 U
Chemical Yield Summary
CarrietfTracer | Amount Added Result Units Yield Contyol Flag
Limits ‘
Pu-242 2238 177 pCilg 792 30 110 %
Comments:
"auah‘ftersfFIags: T
U - Resultls less ihan the sample specific MDC
¥1 « Chetnical Yield Is in contrel a1 100-110%. CQuaniitative Yield is assumed
¥2 - Chernlcal Yield oulsida defauit fimits
LT ~ Resuitis less than Requested MOC, greatar than sample specific j.Yisled
M3 - The roquested MDG was notmet, but the reporied
actvily s greater than the reported MOC
M= The requegled MDC was not et
Abbreviations:
TEU . Total Propagated Uncertainly (se¢ PAI SOP 743)
LOG - Minimum Detectabla Congentration {ses PA| SOP 708}
BOL. = Beloiv Detection Limit
Data Package 1D: PU0603120-1
Paragon Analylics Page 10f6 0 0 1 1
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Isotopic Plutonium By Alpha Spectroscopy

PAl 714 Rev 9
Sample Results
Lab Name: Paragon Analytics
Work Order Number: 0503120
Client Name: Allwest Remediation, Inc.
ClientProject 1D: Sterling 05-8513E|
Samplermat;ix: solL Prep Batcﬁ: ASOGOS;?Z-"! Finai Aliquot: 200 g
Prep Basis: Dry Weight

QCBatchiD: AS060322-1-1
Run 1D: AS080322-1A
Gount Time: 300 minutes
Report Basis: Dry Weight

Prep SOP: PA| 777 Rev 8
Bate Collected: 17-Mar-08
Date Prépared: 22-Mar-06
Date Analyzed; 27-Mar-08

Moisture(%): NA
Result Units: pCilg

File Name: Spectum #1

Target Nuclide MDC

CASNO Result +/- 2s TPU

Lab Qualifier

u

13981-16-3

Pu-238

0.002 - 0.011

0016

PU-239/240

0.01¢ +- 0.018

0.008

10128 -

LT

Chemical Yield Summary

Flag

CarrierfTracer | Amount Added Result Units Yield

Control

Limits

pCilg 779

30-110 %

2239 174

Pu-242

Comments:

QuialifiorsiFlags: )
U -Resultls lass than the sample specific MDC

1 -~ Cherrical Yictd s In contro! at 100-310% Quaattaliva Yield is assumed

4 - Cherical Yiold oulside defaull limits
LT - Rosult is 1ess than Requested MDG, greater then somple specific MDC

A3 - The requested MDCwas not med, but the reported
activity Is greater tran tho raperted MOG.

M « The requested MDCwas not met

Abbreviations:
TPU - Total Propagated Uncertalaty {sea PA S0P 743)
MDG - Minimum Deteciable Concentration (seo PAI S0P 709)

BD1 - Below Datection Limit

Data Package ID: PU0603120-1

Paragon Analytics

Date Printed: Thursday, March 30, 2006
LIMS Version: 53354

Page 2 of5
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Isotopic Plutonium By Alpha Spectroscopy.
PAl 714 Rev 9
Sample Duplicate Results

Lab Name: Paragon Analytics
Work Order Number: 0803120
Client Name: Allwest Remediation, Inc
ClientProject (D: Sterling 05-8513EI

Sample Matrix: SOIL.. Prep Bateh: ASO@EJEZQ-‘Q Final Aliquot:200 ¢
Prep SOP: PAI 777 Rev 8 QCBatchID: AS060522:1-1 Prep Basis: Dry Weight
Date Collected: 17-Mar-06 Run ID: AS060322-1A WMoisture(J6): NA
. Date Prepared: 22-Mar-06 Count Time: 300 minutes - Resulf Units: pClig
Date Analyzed: 25-Mar-06 Report Basis: Dry Weight File Name: Spectrum #1
CASNO | Target Niiclide Resuit #- 2s TPU MDC Lab Qualifier
13081163 '}’ Pu-238 0.002 +- 0012 o7 u.
10-12-8 Pu-239/240 0.007 +- 0.012 0.023 U
Chemical Yield Summary
Carrier/Tracei |AmountAdded| = Result Units Yield Control Flag
_' ) R Limits
Pu-242 2239 164 pOlg | 7841 30-110%
Comments:
QualiflersiFlags:
U - Resyltis toss than tho sample spacific MOG
Y1 - Chemical YigigIs in controt 8t 100-110%  CQuontiative yield is asaumed
¥2 » Chemical Yield outsido dofault limits
LT - Rosultls loss than Requested MOGC greater than sample spesific MDC
M- Tho requested MDC was not mot
M3 . The requested MDGC was not met bul thereported activity is greater than the feportad MUC
W = DER i3 greater than Warning Limlt of 1 42
D - DER Is greater than Gontee? Limit of 2113
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration {see PAI SOP 708)
BOL - Bstow Datestion Limit
Data Package ID: PL0G03120-1
Date Printed: Thursday, March 30, 2005 Paragon Analytics 9396'53 013

LIMS Version; 5.335A




. Isotopic Plutonium By Alpha Spectroscopy
PAlI 714 Rev @
“ Sample Results
[ Lab Name: Paragon Anaiyfics

Work Order Number: 0603120
Client Name: Allwest Remediation, Inc. -

| ClientProject ID: Sterfing 05-8513E1
i‘ ' Sample Matrix: SOIL. lsrep Batch: A30603_2_2<ﬂ . Final Aliquot: 2.00 g
Prep SOP:PAI 777 Rev 8 QCBatchID: AS060322-1-1 Prep Basts: Dry Weight
' Date Colleéted: 17-Mar-06 ~ Run ID: AS060322:1A Moisture(%):NA |
o Date Prepared: 22-Mar-08 Count Times: 300 minutes Resuit Units: pCifg
I .. ) Date Analized: 25-Mar-06 Report Basis: Dry Welght File Name: Spectrum #1
I. CASNO | TargetNuclide { ~ Result #/- 28 TPU MDC - Lab Qualifier
: 13981-16-3 Pu-238 0003 +-0012 0.009 Y
I- 10-12-8 Pu-239/240 ] . 0001+ 0012 0017 .
Chemical Yield Summary
l CarrierfTracer | Amount Added ‘Result -Units Yield . Control Flag
o o o . _ _ Limits
l' ) Pu-242 2242 165 J pCifg 734 30-110%
.
.
Comments:
° CualiflersiElags:
U -Resylt I tess than the sample specific MDC
¥1 - Chemical Yield is in control at 100-110% Quantitative Yield Is assumed
¥2. Chemical Yield oytside default Fmils
LT~ Result Is loss than Requested MOG greeter than samplo specific MOG
M3 - The requested MDG was not me, but the teporied
pchivity Is greaterthan tho reported MDC
M- Tho requested MOC wag not mot
Abbraviations:
t TPU - Total Propagated Uncestalnty {sco PAL SOP 743)
MDC - Mirimum Detectabla Concentration {see PAI SOP 05
B0, - Below Detection Liniit )
t  Data Package ID: PU0603720-1
Page30f§

Paragon Analytics

Date Printed; Thussday, March 30, 2008
LIMS Version: 5.335A
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Isotopic Plutonium By Alpha Spectroscopy
PAlI 714 Rev 9
Sample Results

Lab Name: Paragon Analyfics

Work Order Number: 0603120 '
Cllent Name: Allwest Remediation, Ine

ClientProject ID: Steriing 05-8513EL

=7 Sample Matrix: soL Prap Batch: AS060322-1 . Finat Aliquot: 201 g
e e Prep SOP: PAI 777 Rev 8 QCBatchiD; AS060322-1-1- Prep Basis: Dry Weight
Date Collected: 17-Mar-06 Run [D: AS080322-1A Moistyrg(%).:_ NA _
Date Prepared: 22-Mar-08 Count Time; 300 minutes Resutt Units: pCifg
Date Analyzéd: 26-Mar-06 . Report Basis: Dry Weight File Name: Spectrum #2
CASNO | TargetNuclide | Result #- 2sTPU |  MDC 1.ab Qualifier
13981-16-3 Pu-238 . 0003 +-0.013 ] . 8.019 ' ' U’
10-12-8 Pu-239/240 0.019 +/- 0.018 0.023 . ' U
Chemical Yield Summary
Carrier/Tracer ] AmounfAdded]  Result Units Yield | Control Flag
: o Limits
Pu242 - 2231 148 . pCifg 663 30-110%.
Comments:
QualifiersiFlags:
13 - Resuitls toss than the sample specific MOG
v1 »Chemical Yield Is in control at 100-110% Quantitative Yield is assurned
Y2 . Cherlcal Yield outside defautt linits
17~ Resuit Is lass than Requested MDC, greater than samgle spesific MDC
M3 - The requested MDC was not met, but the reported
activity Is greater than the reported MDC.
- The requested MOC was not met
Abbreviations:
TPU - Total Propagated Uncertainty (sea PAI SOP 743)
MDS - Minipum Detectable Concentration (seo PAI SOP 708)
DL Below Dotection Lt
Data Package ID: PU0S03120-1
Date Printed: Thursday, March 30, 2006 Paragon Analytics ' o F’agéééf 5 015

LIMS Versiom: 5335A
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Isotopic Plutonium By Alpha Spectroscopy
PAl 714 Rev 9
Sample Resulfs

Lab Mame: Paragon Analylics
Work Order Number: 0803120
Client Name: Aliwest Remediation, inc
ClientProjestD: Sterling 05-8513El
Sample Matrix: SOl Prep Batch: AS0803221 Einal Allquot: 201 g
Prep SOP: PAI 777 Rev 8 QCBatchln: AS060522-1-1 Prep Basts: Dry Weight

Date Collected: 17-Mar-08 Run ID: AS060322-1A

Count Time: 300 minutes

Moisture(%): NA
Result Units: pCify

Date Preparad: 22-Mar-06
Date Analyzed: 25-Mar 08 Report Basts: Dry Weight Fife Name: Spectrum #2
"cASNO | Target Nuclide Result - 2s TPU MDG L.ab Qualifier
13981-16-3 Pu-238 0002 +- 0012 0.020 u
104128 Pu-239/240 0.016 +- 0016 0.023 U
Chemical Yield Summary
Carier/Tracer | Amount Added Resuit Units Yield Control Flag
o Limits
Pu-242 2233 164 pCilg 736 30-110%
Comments:

QuallfiersiFlags:

U - Resultis less fhan the sample speciic MDC

¥1 - Chemical Yield Is in conteol at 100-110% Cuantitative Yleld Is assumed
v2 . Chemical Yield outslde defavit fimits.
LT ~ Result s lass than Requesied MDC, greater than semple speclfic MDC

M3 - The requested MDCws not met, but the regorted

aciivity Is groater taan the reported MDC

M- The requested MDCwas not met
Abbroviations:
TPU - Total Propagaicd Uncerainty {seo PAl SOP 743)
MDC - Minlmum Detecteble Congsatration (see PAI SOP 709)
B0L - Below Detection Limit

Data Package [D: PU0B03120-1

Paragon Analytics Page5of5

Date Printed: Thursday, March 30, 2006

LIMS Version: 53354
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PARAGON ANALYTICS, INC
- Radiochemistry Data Package

Section 4

RAW DATA
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

-+ Sample

sample: 0603120-1
Spectrum #1 Analysis #1

Acquisition

detector: 4
3atch Name: PAS060322-1_A

Juclide Library: 1ISO-Pu

\nalysis Method: Absolute ROl Analysis, Set Name =

30iF8et: [so-Pu

Calibration

salibration Date: 3/21/2006 9:16:00AM
Hfiiciency Calibration: C8032104

‘fhciency: 30.66% - 0 21% TPU(2 sigma)

skgd Info: Sample: B6032104; Det: 4; Spectrum #1; Mar-21-2006 10:59

Sample Size : 200

Acquisition Start Date: 3/25/2006 11:27:14AM

Live T:me: 300.00 min
Reat Time: 300 01 min
Dead Time: 0 00 %

Energy Calibration: C6032104

Energy Cak:

Gain=9 %76 keV/Ch

Offset = 3,004 80 keV
Quadratic = 0 0000 keV / Ch?

- - Tracer
racer Name: 8033020 04 Tracer Nuclide: Pu-242
racer Activity: 19.92 DPM/mL x {Vol.}0 50 mL = 9.96 DPM Tracer Recovery: 78.82%
) . ) —_
150 - Pu.242
120 -
110+
100 4
30 1
80
70
60 4
30 4
44 -
30
20 -
10 - v pu23a | Fu23g
n £ i 3 2 J’i‘.. A I. ) i .1
TS e W St SRS S Sty SRS S R S N SN N TR T 2t K R N R M L laliiillllillllllillll"l—l—
3014 3314 3614 3914 4214 4514 4814 §114 414 5714 6014 6314 6514 6914 T4 7814 7814
Energy (keV)
- : Nuclide Summary (RO}
Peak ROI RO? 2.00S8igma  Critical
Energy  Start . End FWHM pRr Gross Bkgd Net Activity TPU Level MDA
uclide keV  keV keW  keV % Counts Counts Counts pCifg pCilg pCilg _ pCifg
J-242 4_889.1 "~ 4651 1 4938.7 622" 1005 726.00 0.00 726 00 1 8E+000 13E-001 32E-003 15E-002
239 51966 . 49488 5246.2 243 1000 200 0.00 200 B2E-003  11E-002  OQE+000 8.4E-003
14238 55536 53453 56032 242 1000 200 000 200 5 3E-003 $4E-003 32E-003 15E-002
swed By: M /&W
v AlphaVision v5.3
e 1 of 1

Date: 3/27/2006 10:21:26AM

Custom Report teration: 03/07/06
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Paragon Analytics
AIpha-SpectroscopyAna!ysis Report

Sample

Sample; 0603120-2 Sample Size: 200

| Spectrum #1 Analysis #1

Acquisition

Acquisiion Start Date: 3/27/2006 1:45:50PM

Detector: 4
( Batch Name: PAS080322-1_B ‘ Live Time: 300 00 min
Real Time: 300 00 min

Nuclide Librany: 1SO-Pu
Analysis Methad: Absolute ROI Analysis, Set Name = Dead Iime: 000 %

oirSet: Iso-Pu

o= Calibration

Bkgd Info: Sample: B6032104; Det: 4; Spectrum #1; Mar-21-2006 10:59

Calibration Date: 3/21/2006 9:16:00AM Energy Calibration: C6032104

Efticiency Calibrafion: C8032104 Energy Cal: Gain =9 9176 k6V/ Ch
| Offset = 3,004 80 keV/

| Efficiency: 30.86% +- 0 21% TPU(2 sigma) et = 0 0000 ke /O
(] -

Tracer

Tracer Name: 803 3020 04 Tracer Nuclide: Pu-242
Tracer Recovery: 77 52%

Tracer Activity: 1992 DPM/mL x (VoI J0 50 mL =9 96 DPM

i
’ 130 -
I 120 Pu242
110 A
[ 100 '
| a0
.I g 80
=
i 8 701
g0 -
} 50 4
t
40
30 A
i 20 A
. 10 - pu23g | Pu-238
| ,;
; 0‘]‘1l‘illllll’l‘ai'\ﬁl‘llullnl‘IIMIMllénlll‘ll‘illlllldll‘lllfllllll];
304 3314 3814 3914 4214 4514 4814 5114 344 SA4 6014 B314 6614 6914 7214 7314 7814
Eneray (keVv)
- Nuclide Summary (ROY) g
Peak ROt ROI 2 00Sigma  Critical
 Energy Start End FWHM pRr Gross Bkgd ~  Net Activity Py Level MDA
1 Nuclide keV keV keV keV  %. Counts Counts Counts pCilg » pCilg pCilg - pCilg__
Pu-242 48891 46511 49387 721 1005 714:00 000 74400 1.7E+000 1 3E.001 326-003 15E.002
Pu230 51956 49486 52462 1847 1000 600 000 500 19QE-002  17E-002  O.0E+000 8 5E-003
[ Pu-238 5553.6 653453 565032 243 1000 100 000 100 2 2E:003 7 2E-003 3.2E-003 15E-002
[Reviewed By: %j /LW\ , G 0 g 9 2 2
’ Alphavision v5.3
Page 1 of 1

int Date: 3/26/2006  2:52:21PM Gustom Report leraton: 03107108




Paragon Analytics
Alpha-Spectroscopy Analysis Report

- i . Sample -
Sample: 0603120-2D Sample Size : 2.00
Specirum #1 Analysis #1
- —ret . - Acquisition s s B -
Detector: 7 Acquisition Start Date: 3/25/2006 11:27:07AM
Live Time: 300.00 min.

Bafch Name: PAS080322-1 A
Nuclide Library: iSO-Pu
Analysis Methad: Absolute ROI Analysm Set Name =

ROFSe: Iso-Pu

Real Time: 300 01 min.
Dead Time: 0 00 %

Calibration

Bkgd Info: Sample B&032107; Det: 7; Spectrum #1; Mar-21-2006 10:5¢

Calibration Date: 3/21/2006  9:17:56AM Energy Calibration: C6032107

Gain = 9.8784 keV/Ch

Efficiency Calibration: C8032107 Energy Cak
Etficiency: 31 61% +/- 0 18% TPU(2 sigma) Offset = 2,993.25 keV
' Quadrafic = 0 0000 keV / Ch?
——— - T}a__qer in

Tracer Name; 803 3020.04 Tracer Nuclide: Pu-242

Tracer Activity: 19.92 DPM/mL. x (Vol J0.50 l. = 9 86 DPM Tracer Recovery: 72 69%

120 4 .

Pu242

110 4

100 -

80 -

&9
H
R
i

80 4

50 4

490

30 -

20 1

10 - Pu-238] Pu3s

e o B e Tt e B a2 R s e ey T Y a0 T T Mo s s et e mut MR S I f a

3003 3305 3805 3903 4203 4805 4808 5103 54133 QBS 6003 8303 65603 4903 ?'203 ?'503 ?803

Engrgy {kaVv)
-—— Nuclide Summary (ROJ) . -
Peak ROL ROl 2.00S8igma  Critical
Energy - Start End FWHM pr  Gross Bkod Net Activity TPU Level MDA
Nuclide keV | keV . keV  ke¥ % Counis Counts Counts pCifg pCilg, pCilg pCify
w242 48892 46437 49891 790 1005 69000 000 %000  16E+000 122001 OOE+000 '88E-003
239 51985 49490 52484 0 1000 300 1.00 200  60E003 138002  58E003 20E-002
238 5557.7 53482 56076 244 1000 100 000 100 23e-003 7.5E-003 34E003  16E002
e ' b
iewed By: W . 8 0 0 0 2 3
/ AlphaVision v5.3
) ‘Page‘l of 1

t Date: 3/27/2006 10:21:56AM

Custem Report iteration: 03/07/06




Paragon Analytics

Alpha-Spectroscopy Analysis Report

; — : . . Sample

Sample: 0603120-3
[ Spectum #1 Analysis #1

Sample Size : 200

D e Acquisition
Detector: &
{ - Batch Name: PAS080322-1_A

| Nuclide Library: ISO-Pu
" Analysis Method: Absolute RO! Analysis, Set Name =

ROfSEt: Iso-Pu

Acquisition Start Date: 3/25/2006 11:27:08AM
Live ‘Time: 300.00 min.

Real Time: 30001 min.

Dead Time: 0.00 %

[ = L - —  Galibration

) Bkgd Info: Sample: B6032108; Det: 8; Spectrum #1; Mar-21-2006 10:59
| Calibration Date: 3/21/2006 9:18:20AM

" Efficiency Calibration; C6032108

Efficiency: 31.71% +/- 0.12% TPU(2 sigma)

Energy Calibration: CB032108

Energy Cal: Gain = 90784 keV / Ch
Offset = 3,003 23 keV
Quadratic = 0 0000 keV / Ch?

Fracer

——

Tracer Name: 803 3020.04

Tracer Nudlide: Pu242
Tracer Recovery: 73 03%

l Tracer Activity: 19 92 DPM/mL x (Vol J0.50 mL = 9 96 DPM
‘ ' ]
oL 130 Pu242
l 120
110 4
[ 100 A
- &
£ 80+
; =
|3 7o
B3 4
50 4
{
49 4
30 4
{ 20 1
190 Py233
‘,I llllllllil‘- 'M-f-. rllllllllvllllill\lllllTTIil|i'llll
3013 3313 3613 3813 4213 4515 4813 513 5413 ST13 8043 B33 6613 &ANF  ¥218 TEI3 7813
Energy (keV)
- - v o Nuclide Summary (RO —-
Peak RO} ROI ' 2.00Sigma  Critical
Energy  Start End FWHM gRr  Gross Bkgd Net Activity TPU Level MDA
~ Nuclide _keV keV keV  ke¥ %. Counts Counts Counts pCilg pCi/g pCilg _ pCilg
: Pu-242° 48991 468597 49480 492~ 10058 696.00° 100 695 00 1.6E+000 1 2E-001 4TE-003 1.8E-Q02
Pu239 52085 49590 5258 4 o 1000 0.00 000 000  -97E004  74E003  33E-008 15002
¢, Pu-238 85677 53581 56176 242 100.0 100 0.00 160 328003 92E-003 0 0E+C00 3.8E-003

}};_ﬂ:\.'iewed By: ?‘/W , }VV\

000024

AlphaVision v5.3

Page 1 of 1

,‘ nt Date: 3/27/2006 10:22:09AM Custom Report Iteration: 03/07/06




Paragon Analytics
Alpha-Spectroscopy Analysis Reporf

Sample

Sample: 06031204
Spectrum #2 Analysis #1

Detector: 50

Batch Name: PAS080322-1_A

Nuclide Library: 1SO-Pu

— Acquisitio

analysis Method: Absolute Interactive RO Analysis

201 Set: Iso-Pu

Acquisition Start Date: 3/25/2006 11:34:00AM

Sample Size ; 200

Live Time: 300.00 min.
Real Time: 300.01 min
Dead Time: 0.00 %

Calibration

3kgd Info: Sample: B6032150; Det: 50; Spectrum #1; Mar-21-2006 11:02

~alibration Date: 3/21/2006 12:22:50PM

fiiclency Calibration: C8032150
=ficiency: 31 48% +- 0 15% TPU(2 sigma)

Energy Gafibration: C8032150

Energy Cal:

Gain = 9 8224 keV / Ch
Offset = 3,039 21 lgeV

Quadratic = 0 0000 keV / Ch?

Tracer

Fracer Name: 803 3020 04

fracer Activity: 19 92 DPM/mL x {vol }0.50 ml. = 9.96 DPM

Tracer Nuclide: Pu-242
Tracer Recovery: 66.24%

130 4

120 Pu242

110 -

100

90
! S0
{704

80 4

50

40 -

30 4

20

10 Pu238

0 i e e T T T s '"II-ILII}JL'ITIII]»IIlr—ll-l’::lll.

4049 3349 2548 5849 4249 4548 4B48 5148 5449 5749 6048 B340 6648 6848 7248 7549 T84

Energy (ke
= Nuciide Summary (ROl —
Peak ROI ROl _ 2.008igma  Crifical
Energy  Start End FWHM gpr Cross Bkgd Net  Activity ~ TPU Level MDA

Nuclide keV . keV keV keV %. Counts Counts. . Counts pCGilg pCifg_ pCilg__ . pCifg
Suoaz | 48057 46509 49448 563 1006 62700 1.00 52000 15E4000  12E-001  64E-003 228-002
“p239 52100 4954 6 5249.3 370 100.0 600 100 5,00 1.9E-002 1 88-002 528003 20E-002
2238 55636 53475 56029 145 1000 100 ¢00 100  25B-003  82E-003  SYEQ03 17E002
jewed By: ﬂhj /_{/}zy] GGG @2 5‘

v
it Date: 3/27/2006  10:22:23AM
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Paragon Analytics
Alpha-Spectroscopy Analysis Report

: - - Sample : s
Sample: 0603120-5 Sample Size : 200
| ‘spectrum #2 Analysis ¥1

: Acquisition - : - —
. Detector: 1 Acquisition Start Date: 3/25/2006 11:34:02AM
I ‘Batch Name: PAS060322-1_A Live Time: 300.00 min

Nuglide Library: 1S0-Pu Real Time: 200 01 inin
" Analysis Method: Absolute Interactive RO} Analysis Dead Time: 600 %
I ROI Set: lso-Pu

. Cafipration

. Bkgd Info: Sample: B8032151; Det: 51; Spectrum #1; Mar-21-2006 11:02
Energy Calibration: Ce032151

I Calibration Date: 312112006 12:23:41PM
Efficiency Calibration: C6032151 | Energy Cal: Galn = 98047 keV/Ch
i e e Offset = 3,036.00 keV/
Efficiency: 31.58% +- 0 16% TPU(2 sign ‘ -
eeney ) 6 TPU(2 sigme) Quadratie = 0-0000 keV / Ch?

Tracer

Tracer Name: 803 3020.04 B Tracer Nuciide: Pu-242
Tracer Activity: 19 92 DPM/mL x (Vol )0.50 mt. = 9.96 DPM Tracer Recovery: 73.26%

130 ]
420 Pu-242
410 -
! 100 A
{oa
& 80-
1§
{3 781
‘ 60 -
2 50 -
40 -
. 30
I 204
i 10 4 i F’u-ZSQW Pu.238
i 0 P P M g, : Ao PR . 2
l i 1 & b 1 L] 1 1 1 ] 3 3 LBR] ] L) 1 1 13 i i 1] i 1) 1 i i ] T 5 1 -1 1 ) ol 4 3 ] ) I 1 1 ]
3045 3345 3645 3845 4245 4545 4845 5145 5445 5745 B0435 6345 6645 8045 7245 7545 Te45
'l Eneray (ke¥)
| e Nuclide Summary (RO)) =
- Peak RO1 ROI 200Sigma  Crifical
~ Energy Start End FWHM gpr  Gross Bkgd Net Activity TPU Level MDA
© Nuclide .keV  keV . keV = keV % Counts Counts Counts pCig. _pCilg ___ pCifd pCifg
i Pu2dz 48801 & 46538 49381 523 1005 69600 100 co500  16E+000  13E-001 " 5BE008 22E-002
pu23s 52029 49479 52421 o 1000 800 140 5.00 1 7E-002 176002  58E-008 20E-002
; PU-238 55558 5340.1 559590 0 1000 000 1.00 -1 00 -1 8E-003 8 2E-003 47E-003 1.8E-002
R-viewed By: 'f/l/\/ . M/ . | 000026
7 Alphavision v5.3
Page 1 of 1

.t Date: 3/27/2006 10:2248AM Custom Réport eration: G307/05




Paragon Analytics
Alpha-Spectroscopy Analysis Report

Acquisition Start Date: 3(25/2006 11:34: 03AM

- = Sample :
sample: AS080322-1MB ' Sample Size: 200
ipecttum #2 Analysis #1
Acquisition —
etector: 52
:atch Name: PAS080322-1_A Live Time: 300 .00 min.
luclide Library: 1ISO-Pu Real Time: 300.01 min,
nalysis Method: Absolute ROI Analysus Set Name = Dead fime: 0.00 %
108t Iso-Pu '
- Calibration

kqd Info: Sample: B6032152; Det; 52; Spectium #1; Mar-21-2006 11:02
alibration Date: 3/21/2006 12:24:10PM

fficiency Calibration: C6032152

fhiciency: 29.66% +/-0 21% TPU(2 sigha)

Energy Cal:

Energy Calibrafion: 6032152
Gain= 99003 keV /Ch
Offset = 3,011 38 keV
Quadratic = 0 0000 keV / Ch*

- - Tracer — -www= el
racer Name: 803 3020 04 Fracer Nuclide: Pu-242 -
~acer Activity: 19.92 DPMImL x (Vol }0.50 ml = 396 DPM Tracer Recovery: 70.38%
120 *
110 Pu242
100 -
g0 -
80 -
s
B0 -
a0
40
30 4
20 4
19 4 Puw-233
0 it “‘I"I;I"J\IIA]“‘IJ-&;“%"I‘I.IAIIll e g T S e AlIlI.l fm AT
3021 31 3821 3921 4221 4521 4821 5121 5421 5?21 6021 6321 8621 8921 7221 ?521 7821
Energy (kev)
- . e . Nucfide Summary (ROJ) -
Peak ROL ROI 2.008igma  Critical
Energy  Start’ End FWHM gRr Gross Bkgd Net Activity TPU Level MDA
welide  keV keV keV keV¥ %.. Counts Counts Counts pCilg ECifg pCiflg__ pCifg
u-242 488285 46449 49320 582 008 627 C0 ‘000 627 00 1 6E+I00 1.3E-G01 3.7E-003 175002
1-239 51894 49419 5238.9 .4 1000 000 000 000 0 OE+000 1 0E-002 0 QE+0C0 Q.TE-OQS
1238 55459 58379 55954 1000 0.00 000 000  00E+000 108002  Q.QEH00 ©7E-003
ewed By: %/ /ﬁm 0060827
. ) AfphaVision va.3
: Date: 3/27/2006 10:23:00AM Gustom Report Rteration: 03/07/06 _ Page 1 of 1




. | |
S Paragon Analytics
-y Alpha-Spectroscopy Analysis Report

- Sample
Sariple: AS060322-1LCS Sample Size : 200
’ ”‘,'Spectrum #2 Analysis #1
; Acguisiion .
‘Detector: 53 Acquisition Start Date: 3/25/2006 11 34:05AM
.1 nBatch Name: PA8060322-1 A _ ' Live Time: 300.00 min.
- INuclide Library: ISO-Pu . Real Time: 300 01 min
. ‘Analysis Method: Absolute Interactive ROl Analysis Dead Xime: 000 %
ROI Set: Iso-Pu '
Calibration .——

Bkgd Info: Sample: B6032153; Det: 53; Spectum #1; Mar-21-2006 11:02

E {Calibration Date: 3/21/2006 1 2 25:00PM Energy Calibration: C6032153
{
Energy Cal: Gain = 9:8047 keV/ Ch

| Efficiency Calibration: C6032153

v gt ‘ Offset = 3,026 20 keV

: - 30 80% +/- 0 13% TPU(2 s 3 . .
{ Efficiency: 30,907 6 TPUG sigma) Quadratic = 0.0000 keV / Ch?
1 !
- - Tracer —

. Tracer Name: 803 3020 04 Tracer Nuclide: Pu-242
[ il'r‘acer' Activity: 19 92 DPM/mL x (Vol )0.50 ml. = 9.96 DPM ‘Tracer Recovery: 70 97%

1

130 -

] 128 P24z PU233

110
il 100
g0 -

2 8o
|8 70
60
13 50
L

i 80-
[} 2
10

i
.lvnm ma

[I U llillllllll-l]l

3036 3336 3636 3936 430 4::36

Pu-238

PRRVIV.LS
|l S T T DA S T N R )

T l. T £
" ea GB35 6938 7236 753 7836

. . . f‘ ] I L) { ]
§135 5438 S736 6036

. Energy (ke
L - Nuclide Summary (RO -
L. Peak ROl ROl 200Sigma  Crifical
. Energy  Start End FWHM pr Gross Bkgd Net Activity TPU Level MDA
‘Nuclide keV keV keV. keV % Counts GCounts Counts . pCilg pCilg pCilg  pCilg
1 6E+000 1 2E-G01 50E-Q08 19E-002

48685 46440 49283 639 100.5 657 00 1.00 656 00
523 1000 68300 100 682 .00 2.3E+000 3.5E-001 6 1E-003 228-002

100 1.00 000 14E-003 8 7E-003 5.0E-003 1.9E-002

Pu-242
‘Pu-238 51440 49381 52323
Pu-238 55460 53303 5585.2 240 1000

.';viewed By: -' %/V %y\/ . i . 0 G GG 2 8
Page 1 of 1

. /4 AlphaVisienv5.3
i T‘f Date: 3/2.-” 2006 10:23:18AM Custorn Report lterationt 03/07/08
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PARAGON ANALYTICS, INC.
Radiochemistry Data Package

| Section 5

QUALITY ASSURANCE
TS

SUMMARY REPOE

006031
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No NON-CONFORMANCE REPORTS or
QUALITY ASSURANCE SUMMARY SHEETS
are included in this data package.

006032




PARAGON ANALYTICS, INC.
Radiochemistry Data Package -

Section 6

LABORATORY
BENCH SHEETS

000033
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SAMPLE CONDITION FORM (SOLIDS)
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PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section 7

STANDARD
TRACEABILITY
DOCUMENTS
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e Q0% 503
(%} National Fnstitute of Staudarha & Techunlogy
= @Cerfificate L5

Standard. Reference Material 4334H
Plutonium-242 Radioactivity Standard

This Standard Reference Material (SRM) consists of 1adicactive plutonium-242 witrate and nitric acid
dissolved in 5 ml of distilled water. The solution is contained in 2 flame-sealed NIST borosilicate-glass
ampoule. The SRM is intended for the calibration of alpha-particle counting instrumaents and for the

moritoring of radiochensical procedsres.
Radiological Hazard: The SRM amponle contains phatomium-242 with 2 total activity of approximately
150 Bq, Phetoniune-242 decays by alpha-parficle emission None of the alpha particles escape from the SRM
ampoule. During the decay process, Xrays and gammia tays with enexgies from 10 keV to 160 keV arealso
emitted. Most of these photons escape from the SRM 2mp oule but their intensities are so small that they do
notrepresent aradiation hazard. Approximate unshielded dose rates at several distances (as of the reference
time) ave given in vote fa]* The SKM should be uséd only by persons qualified tb handle radioactive
material.

Chergical Bazaxd: The SRM axapoule contains mitric acid (FINO,) with 2 concentration of 3 moles pet liter
of water, The solution is corrosive and represents a health hazard if it comes in contact with eyes or skin,
¥f the ampoulle i to'be opened to transfer the solution, the recommended procedure is given onpage2. The
aropoule should be opened only by persons gualified to handle both radicactive material and strong acid

solution :

’ Storage and Handling: The SRM should be stored and used at 2 tepperature between 5 °Cand 65 °C. The
sohution in an tmopened ampoule should remain stable and homogeneous uptil af least Yannary 2015, The
arapoule (or any subsequent container) should always be clearly marked 23 containing radioactive material.

Tf the ampoule is tansported it should be packed, marked, 1abeled, and shipped in accordance wifh the
applicable nationzl, international, and camtier regulations. ‘The solution in the arponle is 2 danigerous good
(hazardous material) both because of the radioactivity and because of the strong acid _
Preparation: This Standard Reference Material was preparedin the, Physics Laboratory, Ionizing Radiation
Division, Radioactivity Group, MP Unterweger, Acting Group Leader. The overall technica] direction and
physical measurements leading to certification weze provided by L .. Lucas ofthe Radioactivity Group. The
supportaspeets involved in the preparation, certification, and issuznce of this SRM were coordinated through
the Standard Reference Materials Program

Lisa R Karam, Acting Chief
Yonizing Radiation Division

Gaithersburg, Maryland 20899 Robert L. Watters, Ir., Chief
Yemuavy 2005 Measuremeni Sexvices Division

*Notes and sefezences are on pages 510 7
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Recommended Proceduxe for Opening the SRM Axpoule

D T the SRM solution isto be diluted, it is reconmmended that the dilnting solution have a composition
comparable to-that of the SRM solution

2} Weareye p:ptécﬁ.on, gloves, and pm‘cecﬁ#e clothing and work over a tray with absorbent paper in.
it. Work in a fume hood. o addition to the radioactive material; the solution contains strong acid
and is coxrosive. ' . ' ' '

1) Shakethe ampoule towet all of the inside surface of thearopoule. Retum the ampouleto the vpright
position. :

4) Check that all of the iquid _has"'drained out of the neck of the ampoule. J§ necessary, gently tap the
neck fo speed the process

5} Holding the ampoule upright, scoxe fhe narrowest pait of the neck with a scribe oz 'diambhd p_eﬁcil.

6)  Lightly wet the scored line. This reduces the crack propagation velocity and makes for a cleanet
‘break ' .

7") Holdhe ampoule upright with a papei-towei, aWwiper, or a supportjig. Position the scored line away
: from you. Using a paper towel or wiper fo avoid contamination, snap off the top of the ampoule by
pressing the narrowest part of the neck away frote you while pulling the tip of the ampoule towards

you
8) ° Transfer the solution from the ampoule using a pychotuefér or a pipet with dispenser handle.
NEVER PIPETTE BY MOUTH .
% - Seal any umused SRM solution in a flamesealed glass ampoule, if possible, to minimize the
evaporatioploss, . e e [
See also reference [4]*
.
i
f
L
{
- SR 43348, page 2 of 7 ‘ *_Nolcs and references are on pages 5 to 7
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PROPERTIBS OF SRM 4334K

Céiﬁﬁed valnes
Radionuclide o ettt = ~ — —
Refexence time 1200 ST, 07 Jume 1994 (61" : -
Niassio activify of fhe solution [¢] . | 2631Bag®
Relative expanded wncertzinty (=2) .| 0.72% [d] fe] : - _- -

Solution density

(1:305 £ 0.002) gl ? at 20 °C [}

Uncertified values

Physical Properties:

Liquid in flame-sealed NEST borosilicate-glass axpoule

Source description
Ampoule specifications Body outside diaraeter (16.5 & 0.5) mun
, _ Wall thickness (0.60 = 0.04) mxn.
Barjurn confent - ‘Less than 2 5%
Lead oxide confent Less than 0.02%

s | Other heavy eléments Trace quantities
Solutionmass . Aprproximately 5.5 : .
Cherpical Properties: N ' o >
Solution composition Chemical Concentration Mass Fraction,

' ' Formula (mol-L" Y _o(xg
H,0 50 081
ENO, 32 019
. 2zpyy * § x 107 2 % 107
Radiological Properties: : _ . |
Alpha-parficle-emitting fropurities . | None cict_ected [g] [Bd. 'Seb table on page 5. .
Beta-particle-crnitting impurities | Phutonivm-241; (0.092:£ 0.018) Bg-g~* If] [hl
Photon-enitting impuritiés None detected [i] _ o
Half Hves used Phatoniom-242: (373 500 1100) a [5] [5]

Phatonium-241: (1435 0.10) 2 [3] {5]
Americium-241: (432.2%:0.7)2 Gy

i e o

Calibration method and measuring
instruanent(s)

Three 470 Hquid scintillation counters, a calibrated
germanium detector systern, and a silicon surface-barzier

detector

SRM 4334¥, page3 of 7

#Notes and references arc ok pages 5 to 7
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EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY (d] [e]*

Yoput Quantity %, Method Used To Bvaluate u(x), * Relative Relative Relative
the source of uncertairity | the standard uncertainty of Xx; Uncertainty | Sensitivity Uncertainty
, ) (A) denotes evaluation. by Of Toput Factor, Of Oufput
(and individual statistical methods Quantity, javidx|- Quantity,
wnoertainty pomponen{s (B) derotes evatuation by x5 Ceh) w3,
where appropriate} - othex methods (%) (4 fml (%) [l

 Massic alpha-particle Standard deviation of the mean 005 10 005
emission rate, comected | fox 80 sets of 4wa liquid
for backeround and sointillation measurements (A)
decay
Half life of Pu-242 Standard uncertainty 0.32 0.00001 0.000003

. of the half Yife (A) izl Lal —
Decay-scheme data Stendard wocertainty of the 0.001 10 0001
probability of decay by alpha-

B particle emission (A) .
Extrapolation of alpha- Estimated (B) 025 10 025
particle-countrate- ' o :

VErsuS-energy 1o Zero

CReTgy - | IR — - — —
Gravimetric Betimated (B) 010 1.0 0.10
measurements L _ N

Live fime [1] Estimated (B) 1010 1.0 _0le |
Alpha-particle deteotion | Bstimated (B) 015 10 .| 015
efficiency of scintiliators P i

Alpha particle-emitting | Limit of detection (3) [s] 100 0001 010
tmoputities . . .

Photon-exoitting 1imit of détection (B) [s] 100, 0.001 010
impurities '

Relative Corbined Standasd Uncertalnty of the Output Quantity, u{y, (%) 036
Coverage Factor, k ' E2
Relative Expanded Uncertainty of the Quiput Quantity, Uly, (%) 0.72

SRM 4334H, pags 4 of 7

#)lotes xnd references are on pages § 7.
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]

RELATIVE ACTIVITIES OF RADIONUCLIDIC IMPURITIES AT THE REFERENCE TIME [b]

 Relative Activity As Determined By |
Half Life , s
Radionuclide . (vears) [i][5] o XINL _wsr
Plutonitm-242 373 500+ 1100 " 1.000 000 ©1.000 000
. Plutonivm-24] 143520.10- L 0.0035 % 0.0004 [t]
' Plutonium-240 | 6564211 9Py + #0Py Bopy + My
—— - - <0 000 001 [u] 0000 020 = 0.000 021
, Plutonium-239 2411036 Lo : ]
Plutonfum238 877£01 BEpy FHAm 0.000 009 = 0.000 016.
- | <0000016 [ vl ;
' Americium-241 43224 0.7 0.000 000 assumed [f]

fal

[b]
el

NOTES

The Sievert is the ST unit for dose equivalent. Séereference [1] Ome pSvisequalto 0 1 mrrem.

Distance from Ampoude {cm): 1 30 100
Approximate Dose Rate (uSv/h): <01 - .

The plutoniurs: 242 master solition was chemically purified at 1200 EST, 07 fune 1994

Massic a:cﬁvity is the preferred name for the quantity activity'divided by the fotal mass of the
sample, Seereference 1] '

The reported value, y, of massic activity (activity pex unit mass) at the reference time was not

‘measured directly but was derived from measirements 2nd calculations of other quantities Thiscan

be expressed asy =%, Xn %3, . %), Where fis 2 mathematical fimetion derived from the assumed

model of the measurement process. The value, x,, used for each input quantity has a standaxd

component of combined standard uncertainty ofy. The combined standard wocertainty ofy,

%), is the positive square root of the sum of the squares of the componemts of combined standard
uncertainty. The combined standerd vncertainty is nultiplied by 2 covexage factox ofk=2to obtain

U, the expanded wocertainty ofy

Since it can be assumed that the possible estimated values of the massic activity are approximately
normally distributed with approximate standard deviation %), the unlknown value of fhe massic
activity is believed to Hie in the interval y + U'with a level of confidence of approximately 95 percent

For firther information on the expression of uncertainties, see references [2] and [3}

' wnecertainty, u(x), that generates 2 corresponding wacertainty in y, u(y) 2 | Gyieee,| (), called a H

‘ ; page S o . ) 000045




el

I,

(&)

fh]

i

Thevalue of each coraponent of combined standard wacertainty, and hence the value of the expanded
wncertainty itself, is a best estimate based upor all available information, but is only approximately
known Thatis fo say, the "uncertainty of the uncerfainty" islarge and not well known. Thisistrue
foruncertainties evaluated by statistical thethods (e g , therelative standard deviation of the standard
deviation of the mean for the massic response is approximately 50%) and for uncertainties evaluated
by othes methods (which could easily be over estimated or under estimated by substantial amounts)
The minown value of the expanded unoertainty is believed to He i the mtenml U2 o020 (e,
within a factor of 2 of the estimated vatue).

The stated uncerteinty is two times the standard uncertainty.

Estxmated timits of detection for alpha particle: en:utbng mpwrf:zcs, expressed as massic alpha
particle emission rates (numbexs of alpha particles per second per gram), are:

0 003 5—1+g-1 for enexgies less than 3,1 MeV,

0.03 s-l-g-1for enexgzes‘between 31 and 4.4 MeV, and

0.003 s~ 1-g~1 for energies greater than 5 0 MeV.

The plutonium: 242 mastet solution was chentically purified at 1200 ST, 07 Tune 1994
Americiom:241, the daughtez of plutonium- 241, was removed but has bem growmg in since that

mme

EBstimated linits of detection for photon-emitting mpurities, expressed as massic photon emission
1ates {(mumbers of photons per second per gram), ave:

5x105s-1+g-1fm energues between 19and 39keV,

7 % 10-5 g~ 1-g-1for energies hetween 49 and 92 IceV

2% 10-5 g=l+g-1 for emexgies hetween 106 and 507 ch ,

1% 10-5s—Teg-1 for eneigies between 515 and 1456 IceV and

5 % 10-6 s~ 1+g~1 for energies between 1465 and 2750 keV,

- provided that the photons are separated in energy by 4 keV or more from photons ernitted in the

decay of plutonium-242, plutonium-241, or americin-241. N
The stated uncertainty is the standard uncertainty.
Relative standasd uncertainty of the input quanf:itﬁr X

Thé rélative change in the output quantity y divided by the relative change i in the input quantity x,
I:E‘]ayfax |*Gal) = 1.0, then 3 1% change in x, results in 2 1% chapge iny. ¥ [@zax f+Geh) =005,
then'a 1% change in x, results ina 0 05% change iny.

Relative componpent of combined standard uncerteinty of output quantity y, rounded io two
significant Sgures or less. The relative component of combined standard uncertainty of y is given
by 1)y = [Bylén,|u(xdly= |Bylxn|~(efy) - w(x)tr, The mumerical values of uix)x,, [oyidx|- (ny),
and 2,000y, all dimensionless quantities, ave listed in cohumns 3, 4, and 5, respecﬁvely Thus, th
value in column 5 is equal to the value in column 4 multiplied by the va.lue in columom 3. The mput
quantities ave independent, or very nesrly so, Hence the covariances are zero or negligible.

SRM 4334H, page 6 of 7
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Pl The relative standard uncertainty of A+ is determined by the relative standard uncertainty of A (L e,
of the balf life). The relative standard uncertainty of 2 is negligible

[ [oysfCeb)= Lot |
i " The Hve time is detexmined by counting the pulses from a gated crystal-controlled oscillator

[s The standard upcertainty for each undetected jmpuyity. that might reasonably be expeoted. 10 be
present is estimated to be equal to the estimated limit of detection for that impurity, Le. #(x)ix; =
100%. |dyidr| () = {(esponse per By of impurity)iresponse per Bq of Pu-242)}-{{Bgq of
mpurity)l(Bq of Pu-242)}. Thus ()l is therelative change inyifthe indpurity were present with
a massic aciivity equal to the estimated Hmit of detection. : ’

tl The stated uncertainty is the standard uncertainty. The plutoniwn-241 activity was calevlated from
a gamria-Tay measurement of the americiurn-241 ingrowth as of 25 November 1998, assuming that

americini: 241 was cqmpletely reppoved at the time of chemical purification

fu] Using alphe-particle spectrometry, no alpha-particle emission wis detected that conld reliably be
ascribed o these radionuclides. Thevalue shown is an estimated upper limit based upon background
and counting statistics Measurements were made at the Lawrence Livermore National Laboratory

(LLNL) in Fuly of 1994,

[v1  Using alpha-particle spectrometry, no alllaha-particle emission was detected that could reliably be
ascribed 1o fhege radionuclides. The stated wncertainty is the standard uncertainty. Measurements
were made at the Nationa] Tnstifute of Standards and Technology (NIST) ih June and July of 1999

[1]  Intexnational Oganization for Standardization '(ISO),;ISO Standards Handbook ?“Qzéantiﬁes and

Units, 1993, Availible from Global Engineesing Docuxnents, 12 nverness ‘Way Bast, Englewood,
CO 80112, U S.A. Telephone 1-800-854-7179.

(21 Intexnational Organization for Standardization (iSO), Guide to the E@r'ess ion of Uncertafnty in
Measurement, 1993 (comected and reprimted, 1955). " Available from Global Engineering
Dooutnents, 12 Fnverness Way East, Englewood, €O 80112, TS A Telephone 1-800-854-7179.

[3] BN Taylor and C E. Kuyatt, Guidelines for Evaluating and Expressing the Uncerrar'mj) of NIST
Measurement Results, NIST Technicz] Note 1297, 1994 Awailable from. the Superintendent of
Documents, U.S. Govemnment Printing Office, Washington, DC 20407, USA .

Report No. 58, 4 Handbook of
Available frora the National
Bethesda, MD 20814

[4]  MNational Council on Radiation Protection and Measurements
Radioactivity Measurements Procedures, Second Bdition, 1985,
Couneil on Radiation Protection and Measurements, 7910 Woodmont Avenue,

US A
[5]  Evaluated Nuclear Struoture Data File (BNSDF), Tanuaty 2005

SRIM 4334H, page 7 of 7 . : : @ﬁ&ﬁé?
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Certificate %559 202 |

Standard Reference Material 4330B
Plutonium-239 Radioactivity Standard

’

This Standard Reference Material (SRM) consists of radicactive plutoninm 239 mitrate and nitric acid
Fssolved in 5 ml, of distifled water. The solation is contained in a fame-sealed NIST borosilicate-glass
ampoule The SRM is intended for the calibration. of alpha-particle counting instruments and for the
snonitoring of yadiochemical procedures. ‘ -
Radiological Hazaxd: The SRM ampoule contains plutoniur:239 with a total activity of approgimately 220 '
Bq. Plutonjum 239 decays by alpha-particle erission. Nowe of the alpha particles escape from the SRM

exgies from 10 keV to L MeV are also

ampoule, During the decay process ¥-rays and gamma rays with en
poule but their intensities are s small that they do

emitted. Most of these photons escape from the SRM am;
not representa radiation hazard. Approximate mshielded dose ratesat several distances (as of the reference
time) are given in note [a]*. The SRM shouid be nsed only by persons qualified to handle radioactive .

matezial.

Chemical Bazard: The SRM ampoule contains nitric acid (HINO;,) with a comcemtrationrof $ moles per liter
of watex. The solution is corrosive and represents a health hazard i i comes in contact with eyes or skin. If
the ampoule is to be opeped to transfer the solution, the recommended procedure is given on page 2 The
ampoule should be opened only by persons qualified to handle hoth radioactive matezial and strong acid

solution. )
Storage and Handling: The SRM should be stored and used at 2 ternperature between 5 and 65 °C. The
solution in ax mopened ampoule should remain stable and bomogeneous until at least December 2009
The zmpoule (ox agy suhsequent container) should always be clearly marked as containing radioactive
material, ¥fthe ampoule is transported it shovld be packed, marked, labeled, and shipped in accordance with
the applicable national, international, and carriex regulations The solution in the ampoule is 2 dangerous
good (bazazdous raterial) because of the radioactivity and because of the strong acid

Preparation: This Standexd Reference Matexial was preparedin the Physics Laboratory, lonizing Radiation
Division, Radioactivity Group, LR Karam, Group Teader, The overall technical direction and physical
seasurements leading to certification were provided by L.L. Yncas of the Radioactivity Gzoup.

The sapport aspects involved i the prepazation, cettification, and issnance of this SRM were coorciinated
through the Standard Reference Matezials Program by § W L. Thomas.

Bert M Coursey, Chief
Jonizing Radiation Division

Gaithersburg, Matyland 20899 Thomas B Gills, Director
March 2000 Office of Measurement Services

#otes and references are on pages 5 and §
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Recomunended Procedare for Opening the

{)  If the SRM solution is fo be diluted, itis récommended that the dif

comparable to that of th_e SRM solution.

2)  Wear eye protection, gloves, and protective Clothing a0d Wo

SRV Ampoule

uting solution have 2 composiﬁoﬂ

vk over a tray witl absorbent paperin it.

Work in a fume hood In additior to the radivactive material, the solution confains strong acid and

is cotrogive.

3)  Shake the ampoule to wet:
upright position.

4)  Checkthatall of the Hquid bhas drained out of the neck of the ampoule. X necessary,

neck to speed the process.

5)  Holding the ampoule ppright, score

6)  Lightly wet the scored line. This reduces the crack propagation

break.

7)  Eold the amipoule upright with a paper towel,
from you, Using a paper towel or ‘wiper 0 avo:

you

all of the inside susface of the awpoule. Return the ampoule fo the

gently tap the

the narrowest part of the neck with a scribe of diamm_ci pencil

yelocity and makes for 2 cleaner

a-wipér, ox a support jig Position the scored fine away
_ : i : id contamination, suap off the top of the ampoule by
pressing the pariowest part of the neck eway from you while pulling the tip of the ampoule towazds

8)  Transfer the solution from the ampoule using 2 pycnometer oF a pipet with dispenser han:ile.

NEVER PIPETLE BY MOUTH.

9)  Seal any waused SRM solution i a flame-sealed glass
evaporation loss. "

See also refexence [41*.

SRM 43308, page 2 of 6

ampoule, if possible, to minimize the

#Jotes and references are oa pages 5 and 6.
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PROPERTIES OF SRM 43308

Certified values

Riad“;acﬁde Platonfum239

Reference time 1200 EST, 13 November 1999 . ]

Massic activily of the solution [b]* '39.24 Bgg? T

‘Relative expanded umcerfainty {kzz) 0.68% [ fd] ]

: (1.101 + 0.002) gomik ™t at 214 °C []

Solution denslty
[
7 Unceytified valnes
Phys:cal Propesties: | - L _
Soume desc:nptzon ' Liguid in flame-sealed NIST borosilicate-glass ampoule. ___
Ampoule s_pecxﬁcataons Body outside diameter (165 + 0.5) mm
: Wall thickness {0.60 = 0.04) mm
Barium content " Less:than 2.5%
| Lead-oxide content Less than 0.02%
Other heavy elements Trace quantities
Solution mass . Approximately 5.5 grams -
Chemical Properties: o N |
Solution ¢omposition Chervical Concentration Mass Fraction
Formula (mofL?) (g™
H0 5 082
HNO, 31 P 018
HC 002 €.0007
. | PRoNOs)s 8 x 10° 5x10° .
Radiological Properties: '
Adpha paxﬁcle emm:mg zmpuzmes None detected [f]
Photon emm:xng nnpmt:es None Getected fel ) "_ ]
Half lives used Plotordum 239: (24110 = 30) 2 [b] [5]
Clalibzation method and meastxing Tewo e Hquid seintilfation counting Systetns
instroment(s)

SRM 43308, page 3 of 6

#Notes and xeferences are on pages 5 and &
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EVALUATION OF THE UNCERTAINTY OF THE MASSIC ACTIVITY [e] [ . '

SRM 43308, page 4 of 6

Input Quantity %, Method Used To Evalvate u6x), Relative ' Z[Eelaﬁ&e . Relat_ive
the source of uncertainty { the standard uncertaintyof %} Uncertainty | Sensitivity Uncextainty
_ (A) denotes évaluation by Qf Input Pactor, Of Output
(and individual stafistical methods Quantity, lovlag]s | Quantity,
uncertainty components |- (B) denotes evaluation by ullbe, ) w0 .
whers appropiiate) - : other methods. | (% H - i (%} 1K
Massic alpha-particle Standard deviation of the mean 0.02 1.0 0,02
enajssion rate, for 18 sets of 4w liquid-
corrected for background | seintillation measurements (A
and decay. ‘
Half life of Standaxd uncertainty 011 00005 | 000005
plutoninm-239 of the half Iife (4) [t} In} ]
Degay-scheme data Standard nncertaiaty of the 0.001 10 0.001
probability of decay by alpha.-
o . particle exnission (A)
Gravimetric Estimated (B) 0.10 19 '0.10
measurements . L g . . :
I Livetime [5]. | Estimated (B) 0.10 to | 010
Alpba-particle Estimated (B) 0.27 10 | o2
detection efficiency of :
the liquid-scintiliation i
countipg systems fgl | _ , .
Alpha particle-emmitting | Limit of detection (B) [} 100 0,001 010
impuzities . _ o .
Photan exitting Limit of detection (B) [x] 100, 0001 Q10
impugities . . _ : S —
Relative Combined Standard Uncestainty of the Output Quanﬁ‘tj;, w0y, (%) 034
Coverage Factor, k& %2
Relative Bxpanded Uncertainty of the Output Quantity, Uy, (%). 6.68
)

*Notes and references are on pages 5 and 6
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NOTES
“The Sievert is the ST unit for dose equivalent. See reference [1]. One £Sv is equal to 0.1 xrem
Distance from Ampoule {cm): i 30 100
Approximate Dose Rate (4Sv/h): <01 - -
Massic activity is the preferred name for the quantity activity divided by
Seé reference {1} ' ' ' '

fhe totil mass of the sample.

The réported value, y, of massic activity (activity per unif mass) at the yeference time was not
measured directly but was detived from measurements and calcutations of other quantities. This can
be expressed a8 y = fitn %y, . Xa), Where fis 2 mathematical fometion derived from the assumed
mode] of the measurement process. - -

The value, x;, uséd for each input guantity
corresponding tcertainty in y, u() = [/
mcertamty of y.

The coxtbined standard uncextainty of y, z(y), is the positive square root of the sum of the squares
of the components of combined standard uncertainty . o

g:d by a covega_ga factor of k = 2 to obtain U, the

i has. a standard unicertainty, ), ‘ths_a.t gederates a
| st2(x;), called & component of combined standard

The combined standard uncertainty is multiphi

expanded uwncertainty of y.
. %

Since it can be assumed that the possible estimated vakses of the massic activity axe approximately
normally distibuted with approsimate standard deviation (), the wnknown value of the massic

activity is believed to lie in the: interval it U with a Jevel of confidence of approximately 95 percexit:

Tor forther information:on the expression of uncertainties, see refexences {2] and [3].

The value of each component of combined standard uncertainty, and hepce the value of the expandsd
uncertainty ftself, is a best estimate based upon alk available information, but is only approximately
known. That is to say, the “uncertainty of the uncextainty” js large and not well known. This is true
for upcertainties evaluated by statistical methods (e g, the relative standard deviation of the standard
deviation of the mean for the massic count rate is approximately 5 095) and for uncertainties evalnated
by other methods (which could epsily be ovex estimated ox titider estitated by substautial araounis);
The unknows value of the expanded uncextaintyis befieved to lie in the interval U72 to 2U (i e , within
a factor of 2 ofithe estimated value). :

The stafed uncertainty is two times the standard uncertainty.

Estimated Timits of detection for alpha-particle emitting impurities are:
004 s-g7) for energies less than 49 MeV and

0001 s~ for energies greater than 52 MeV.

From mass-spectrometric measmements pexformed by the supplier,
detected radiomuclides (in Bgeg™ at the reference tine) are:

2Wpy. 0.002; Pu: ~0.02; **Puw ~0.000003; #Am: ~0001

From the photon measurernents below, we have #lAm: 00006

fhe massic activities of other

Bstimated Jimits of detection for photon emitting impurities are:

0.000200 s~ +o™! for energies between 425 and 90 keV,

000080 s~*»g " for energies between 102 and 125 keV,

0000036 s~tog~* for energies between 133 and 1456 ke'V, and

0.000008 s~1-g"* for energies between 1465 and 3500 keV,

provided that the photons are separated in epergy by 4 keV o1 more from

decay of phutoniune-239

photons exitted in fae
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The stated urcextainty is the standard uncertainty.
Relative standard uncertainty of the input quantity %

The relative change it the output quantity y divided by the relative change in the input quantity x; .
¥ |8y/og] - (o) = 10, then 2 1% change inx esulis in a 1% change iny. X |gv/an]-@d) = 0.05,

then 2 1% change inx results in 2 005% change in y

Relative component of combined standard uncertainty of output quantityy,
fignzes or less. The relative component of combined standard uncextainty of y is given by wiy =
| oy | sule)ly = |l | = (asy) = mEER The numexical values of #{x); | Bviex; | = (ady), and ()
ali«dimensionless quantities, are Listed in columss 3, 4, and 5, respectively. Thus, the yalue in column
5 is equal to the value in column 4 muitiplied by the valic in column 3 The input quantities are

independent, ox very veatly so. Hience the covariances are zexo or negligible

The relative standard uncertainty of A+t is determined by the relative standard uncertainty of A (L&,

of the half Fife). The relative standard nncestainty of ¢ is negligible.

|a/en ]« Gady) = |2t .
The five time is determined by counting the pulses from 2 gated oscillator.

‘Indludes the uncertainty in the alpha-paxticle detection efficiency of the liquid-scintillation cocktail
and the uncertainty associated with the finite detection thireshold of the counting efectronics

The standard wocertainty for each undetected fmpuity that might reasonably be expected to be
present is estimated to be egval to the estisiated limit of detection for that fmpurity, ie. ule)% =
100%. |9v/ag|+@uly) = {(response per Bq of impurity)/(response per Bq of plutonium:239)}+{(Bq
of tmpuzity)/(Bq of plutoninm-239)}. Thus 2,7} is th

present with a massic aetivity equal to the estimated Limit of detection.

¢ : REFERENCES

Tnternational Organization for Standardization S0y, Iso Stendards Handbook - Quantities and Units,

1993, Available from the American National Standards Institute, 11 West 42nd Street, New York,
NY 10036, 7S A, 1.212-642-4900. e T

Guide to the Expression of Uncertainiy in
Institute, 11 West 42nd Street,
publications as SO

faternational Otganization for Standardization (Es0),
Measurement, 1993. Available from the American National Standards
New York, N'Y 10036, US.A. 1.212-642-4900. (Listed unde IS0 miscellaneous

Guide to the Bxpression 1993")
B. N Taylor and C. B. Buyatt, Guidelines for Eviluating and Expressing the Uncertainty of NIST

Measurement Results, NIST Yechoical Note 1207, 1994, Available from the Superintendent of
Documents, U7 S Govermment Printing Office, Washi:;gton, DC 20407, US A

National Council on Radiation Protection and Measurements Report No. 58, 4 Handbook of

Radioactivity Measurements Procedures, Second Edition, 1985. Available from the Natjonal Council
on Radiation Protection and Measurements, 7910 Woodmont Avenue, Bethesda, MD 20814 US A

Evaluated Nuclear Structure Data File (ENSDEF), Maich 2000,

rounded to two siguificant -

¢ yelative change in y if the impurity Were:
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Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0603120
1 Client Name: Aliwést Remediation, Inc
Client Project Name: Sterling
Client Project Number: 05-8513E!

Client PC Number:
' Gliemt | LabSample ; GOCNumber| Matrx | Date - Time
Sample - Number ! Collected Coliected
FAN T “os03120-1 _ " SOl T AT Mar08 )
BES - 0go3202 S0 17-Mer-06
ciow T oeosiaes SOIL ~ _17-Mar-06
N&-W T oe03t204 SOL ~ 17-Mar06 -
Mow 08031208 _ _son.  17Mar0S
Page 1 of 1 Paragon Analytics Date Printed: Monday. March 20. 2006

LIMS Version: § 33RA
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CONDITION OF SAMPLE UPON RECEIPT FORM

Paragon Analytics

. Clients 74—_{ /p AS "]" Workorder No: O 03{ PO
~ Project Manager: C tL..‘S Tnitials: \ (A2 Date R/ 0/ b
. Does this projest require any special handling in addition to standard Paxagon procedures? : YES | (_I:Tg) J
[ Are custody seals on shipping containers intact? . ‘wose| YES @ NC
3 Are Custody seals on sample containers intact? _. - _ @ YES | NO
o 1o thore a COC (Chain of-Custody) presentor otber represeniative docvments? &__,z_%.;_fﬂ_
—ro tho COC and batdle labels complete and fegible? oo oo &y N
3 Is the COC in a.grgen_t.lent with satnples received? (IDs, dates, times, 10 of samples, Do, i @ ; O
of containers, matrix; requested analyses, etc.) - i C
"1 Were aixbills / shipping o ats prosent andior removeble? T T osoron B o
5. Are all aqueous samples. requiring preservation preserved correctly? (exchuding volatiles)l:m _i % ___Y:E_S_ 1 No |
o Are all aqueous non-preserved sixaples pH 4-57 } . T YES | NO
15" Ts there sufficient sample for the requested analyses? i ED | NO
i1 Were all samples placed in the proper containers for the ;;,quested a.iialyses? ' , @S NO .
12 Are all samples within holding times for the :'equcs&-;;xaiyscs? ' A % NO
is. Were all sample containers received intact? (not broken or leaking, ete.) . : NO
14 Are all samples requiring no headspace (VOC, GRO, Rx CIV/S, radon), headspace free? @_ YES NO
. Sizeof bubble: <greenpea  ___ > greenpea ' - i
15 Were sanaples checked for and free from the presence of residual chlorine? ‘ L ‘ B
{Applicable when P bas indidale_g san_;ﬁles are from & chlorinated water sourcs; tote if ficld preservation with sodinm @}A YES ! NO
| thiosulfate wasmot observed ) e ' . : - : L
16 Were the samples shipped on fee?’ ] o vEs | KO
17 Were cooler temperatures measured at 0.1-6.0°C? _ R gun wsed®:__#2 7| @ |_YES ) NO
Cﬁ_oler#. ' . . . e . _'. .
, Temperature (°CF oMb - .
No. of custody seals on coolef: O . _ [
%E;ﬁim External pR/hx reading: | % o I _
Information Background pR/ht reading: _f_g-_:_ .
Were sxtamal pR/hr readings two times background apd vithin DOT zcceptance cxitctiaf( Yés)xﬂo /NA, (fpo, seo Fora 008.) .

Additional Infor

mation: PROVIDE DETAILS BELOW FOR ANO RESPONSE I'OMUESIION ABOVE, EXCEFT #1 AND #36.

o n—

- it

Date/Time: __

1f applicable, was the client contacted? YES/NO/NA Conta7 /
,-"
Va

S halvt

Project Manager Signature / Date:
#[R Gun #2: Oakton, SN 29922500201-0066

Form 201r18.xs (1/13/06)

*R IG‘un 24; Oakton SN 2372220161-0002

1 d 0058
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PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section 9

ADDITIONAL
SUPPORTING
DOCUMENTATION
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Alpha Spectroscopy
Quality Control Data

Weekly B ackgmund; Fnergy, and
Efficiency Calibrations
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Alpha Spec Calibration Source Re-Cerfification

mmmmwmm
Primary Certifled Source . L.
Souree PALID 190 was recaliorated by Isotope Products Laboratorles on 07452005 and recigved by PAlch 03-04-2003. ,
Source ID: 92MIX223027; PAI (D 180 {Labled #5) .
Total Activlty: ' 3769 dpm
Ref. Date: 7505 .
;. Count Datex 7118105
U2BtAchvin:  7876% = 2083.80 dpm {decay corrected) ;
235 Activity: 174% = 65 70 dpm {decay corected) .
Am-p41 Activlly  1909% = 719.39 dpin (decay corrected) _ H
Combinsd Activhy: = 376088 dorn (decay corrected} !
!
Detector 13 Efficlency Determination ) ) ) :
. . Count  Am-241 U234 U285 count  Combined Known  dolector '
_ Source Seiald - PAI 1D Date- netets _  netels netcls dur 5) _com dpm efficiency i
92223027 190 THBIGS- 7912 32697 846 2100 1184:428 3768.89 31.48% }
Suurces 1 thraugh § activily defermination ;
Count Aro-243 U2 U238 count  defegtor  Am-241 234 U235 combined .
soume Serlal #._ PA! 3] Date netcts . netels netgls _ durfs) edficlency | dpm g L dom _ dpm :
“G2MIX2203028 K 7118056 13748 atzt 07 21000 3143% “{249 633' 47974 . 880450 '
O2MIKZ203028 183 7118105 15998 156163 3408 2100 38143% 145448 14197 59 50984 . 1598189 ‘
D2MIK2203024 i8¢ 7M8/06 72865 75278 1957 2100 3143% 6o24.54 684392 178.83 1364728 \
22MIX2203021 185 7HMBI0G 28414 64002 1055 2100 31.43% 22888 5818 76 177:.'2‘4 12518 :
9IMIX2203025 188 TI20005 102858 124497 2861 2100  3143% - 935136 1131140 #6193 2002408 '
92MIX2203022 187 TI0I05 80080 84758 2049 2100 3143% T27585 T705.61 18629  16167.84
92MIX2203023 188 7620108 46260 71874 1614 2100 3143% 420574 g5a444 4674 1080592 -
:s_zmczzaauz_s 189 1120/05 35461 218294 8201 200, 3143% 318657 1984825 47235, 2851 577‘ i
i
Distector 18 Efficioncy Verification % dlffaronce X
’ : Count Am-241 U234 U235 count  Gombined Known  detector from 1
. Source Serialit | PAl D Date  __netol aetcls nef cts durfs) _com . domp efficlency ist count :
) 92MiRz23e27 90 7120105 7478 32440 803 2100 1140.514 3768588 30 26% ’ 371%
w ‘ 3
Sources 1 through 8 acfivity re-verlfication
Combinad Combined  Percent Within 5% of
. Observed  Contified  Differance Certified valug
Sourte Serial# __ PALID dpro____ dom* % Yes/No
92MIX2Z203026 182 8804 50 887208 0.77% Yes
924X 2203028 183 1506189 1601790 035% Yes
92MIX2203024 184 1364728 1351696 G 22% Yes
S2MIX2203021 i85 812518 812440 001% Yes
S2MIX2203023 186 2002488 2113626 4 00% Yes
geMi2202022 187 1516784 1541 508 1 60% Yes
92MIX2203023 188 4088692 1080112 079% Yes
9EMINZ203029 138 2851577  23656.94 -0.57% Yes \é & '
*Cerificate values decay comested to tha count date O ; \%
- fy
9ﬂ A
0 ;




AlphaVision v5.3 ORTEC
o = —a S Oak Ridge, TN 37830
Analyst; ORTEC ' 3:48:38PM  7/25/2005
' e e Sample : -
Sample: RSO 190 (Source 9} Type: Sample Sample Weight: 1 00 Sample Units: g
Spectrum#i  Analysis #1 First Stage Dilufion: N/A
: . : Aliquot: N/A  Aliquot Fraction: N/A
Sammple Coliection Date: Dilution 2: N/A
Cormment: . Lab Preparation:
STV , Batch ,
Batch Name: RSC#190 Client Name: Paragon Analytics
: Client Contact:
Description: .
Tracet : —-
Tracer Name: Undefined Tracer Nuclide: External Recovery
Tracer Activity: Tracer Recovery: 100 00%
Tracer Ref, Dafa: . . . . .
‘ - : Acquisition
Batector: 33 SN Energy Galibration: 42.011008
Acquisltion Stait Date: 7/18/2008 1:18:16PM Efficiency Calibration:42 011005
Live Time: 35.00 min Calibration Date: 1/10/2005 5:38:32PM
Real Time: 35 01 min. ‘ Eneray Cal Gain = 9.7851 keV/ Ch
Background Date: 7/12/2005 4:28:57PM Offset = 3,042.97 keV
Bikgd Info: Sample: test33; Det: 33; Specirum #1; Jul-12-2005 1829 Quadratic = 0 0000 keV / Ch?
Efficiency: 31.64% #1 0 15% TPU(2 sigma)
7500 3
7000 3
6300 3
6000
5500 &
5000 3
£ 4500 3
8 4poo 3
3500
5690 2
2500 3
2000 3 Am 241
1500 3 '
1600
3 U235
590 3
:lllllllii liud'\?_ia1t|ti"'T‘r“r[;:|1“ratlT:nll-‘lla'ning
so%0 3352 9882 3357 4252 4452 4852 5152 5452 SrE2 6052 6352 g652  BOS2 7252 TSA2 7852
Energy (keV)
----- ~ wem (ZEROTA ALY SIS —

Analysis Method: Absolute RO{ Analysis, Set Narne = Callbration

Decay Correction:7/15/2008 12:00:58PM Nuglide Library: Calibration

MDA Constants; Ke=165,Kp= 165 MDA Source: Background
Nuclide Summary (RO} - :
Peak ROI ROI 1.00Sigma  Critical
Energy Start End FEWHM B.R, Gross  Bkgd Net  Activity TPU Level MDA
Nuglide keV  _ kaV keV keV % Counts Counts Counts DPM DPM DPM DeM

845 755284001 2643E+000 0 000E+000 2 451E-001
azgay 295181003 14 7POE+00T QCODE+008 2 442E-001
7912 7 HEE+002 8 21654000 2362E-009 7 168E-001

U285 4393315 4031285 4540082 70412 987 84600 00000
U234 4765450 4540082 4902142 | 65677 1000 3289700 0.0000
Am-241 5479465 5097 845 5684953 69.934 1000 781300 11687

000064
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AlphaVision v5.3
Analyst: ORTEC

ORTEC
3:40:42PM

Oak Ridge, TN 37830
712512005

Sample; RGO 182
Spectrum #1  Analysis #1

éamp!e Collection Date:
Comment:

Type: Sample

Baich Name: RSO 182 (sourcet)

Descripfion: -

Tracer Name: Undefined
Tracer Activity:
Tracer Ref. Date:

Detector: 33 St
Acquisition Start Date: 7/18/2005 2:38:53PM

Live Time: 35.00 min
Real Time: 35 03 min. .
Background Date: 7/12/2008 4:28:57PM

Batch

Sample Vaiirne : 1.00  Sample Units: ml

First Stage Dilufior. N/A
Aliguiot: N/A Aliquot Fraction: N/A

Dilution 20 N/A
1.ab Preparation:

Client Name: Paragon Analytics
Client Contact:

Tracer

Trécer Nuclide: External Recovery
Tracer Recovery: 100 00%

o s et s

oty 8 e £

Acquisition

Bkad Info: Sample; test33; Det: 33; Spectrum 17 Jul-12-2005 16:29

Energy Calibration: 42 01 1005
Efiiciency Calibration:42.011005 .
Calibration Date: 1/10/2005 5:38:32PM
Eneray Cal Gain =9 7851 keViCh
Offsat = 3,042.97 keV
Quadratic = 0 0000 keV / Cch?

Efficiency: 31 64% +/-0 15% TPU(2 sigma)

16000 -
£5000 1
14008 -
13000 - U234
12000 '-
11000 4
@ 10000
g 8000
: 8000 1
7000
8000
5000 -
4000 Am24t
3000 -
2000 vzes| i %
1090 - m} ﬁ&
(01T o moe St s S e e S T e S A B _'r"'l','l"l’"""{""‘r"‘"f'lpntl‘ll«fitltnnﬁiilsllsa
3052 ™2 G8S 3052 A252 4552 4852 5152 GGz 5732 6052 6342 5E52 B9S2 7282 7842 7052
Energy (keV)
- - - weneral AnarySIs = o e
Analysis Method: Absolute RO Analysis, Set Name = Calibration
Decay Correction:7/15/2005 12:00:06PM Nugclide Library: Calibration
MDA Constants: Ko= 1.65,Kp= 185 MDA Source: Background
e Nuctide Summary (ROI) :
Peak RO ROI 1.00Sigma  Crifical
Energy Start End FWHM BR Gross Bkgd Net  Acfivity TPU Leve] MDA
Nuclide keV keV. keV  keV % Gounts Counts Counis _DPM DPM DPH DPM
U235 4393315 4031265 4540092 70471 997 187700 00000 1977 . 17SIE+002  4.031E+0Q0 0 OCOE+00D 2 431E-6H
U234 4785150 4540082 4902142 67121 1000 8112100 £.00C0 §9421 732264003 3 118E+001 0O000EH000 2442001
Am241 5479485 5097845 5684953 70197 1000 1374600 11667 13,745 1249E4003 110084001 2 362E-001 7 168E-001

0000865
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AlphaVision v5.3
Arizlyst ORTEG

Sample

Sample: RSO 183
Spectrum #1 Analysis #1

éample Coilection Date:
Comment.

Type: Samp}e

Bafeh

Batch Name: RSO 183

Description:

fracer

Tracer Name: Undefined
Tracer Activily:
Tracer Ref. Date:

Acquisition

Detector: 83 _ SN:
Acquisition Start Date: 7/18/2005 3:33:05PM

Live Time: 35.00 min
Real Time: 35 08 min.
Background Date: 7/12/2005 4:28:57PM

Bkgd Info: Sample: test33,; Det: 33; Spectrum #1; Jul-12 2006 16:29

ORTEC
Oalk Ridge, TN 37830
350:24PM  7/25/2005

Sample Volume : 100 Sample Units: mL
irst Stage Dilufion:  N/A
Aliquot; N/A  Aliquot Fraction: N/A

Dilution 2: N/A
Lab Prepatation:

Glient Name: Paragon Analytics
Client Contact:

+ —rt

Tracer Muclide: Extémal Recovety
Tracer Recovety: 100 00%

Energy Calibration: 42 01 1005

Efficiency Calibration:42 01 1005

Calibration Date: 1/10/2005 5:38:32PM

Energy Cal Gain = 8.7851 keV/Ch
Offset = 3,042 97 keV
Quadratic = 0 0000 keV / Ch?

Efficiency: 31 64% +/-0 159% TPU(Z sigma)

30000 -
26600 |
26000
24000 |
22000
0000 -
18006 -
16000
14000 -
42000 -
10000 -
8000 -
6000 |
4000 |
2000

counts

u-23%

e

S

Am241

0 et T T T Sl o i
3052 9352 3652 3952 4482 4552

48

Energy (k&)

- GEneralAnaIySIs

Analysis Method: Absolute ROt Analysis, Set Name = Calibrafion

Decay Correction:7/15/2005 12:00:31PM
MDA Gonstants: Ko =1685,Kp= 165

\1i|_l|Jl_I"T"T ' per S R Y SN
5o 5152 5452 GrE2 6052 §352 BEs2 6952

L Tt

7252

Tt oA

T T T T
7552 ves2

- 0 i

Nuglide Library: Calibration
MDA Source: Background

Nuclide Summary (RO :
Peak ROI ROI ’ 1.008igma  Crifical
. Energy Start End FWHM B.R Gross Bkgd Net  Activity TRU Level MDA
Nuclide keV: keV keV - keV % Counts Counts . Counts _ DPM DPM DPM DPM
U235 4303315 4031285 4540082 71711 997 340800 03000 3408 3087E+002 5 340E+000 0 000E+000 2451E001
U234 A765 150 4540002 4802142 §7 457 100 0 155,462.00 0.0000 156,163 1410E% 004 49135+001 0000E+000 2 442E-001
Am-241 5473485 5097 845 5684983 70678 1000 1599900 11667 15,898 4 44584003 1 194E4001 23628001 7 168E-001

000066
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AlphaVision v5.3

Analyst: ORTEG
e v Sampie

Type: Sample

Sample: RSO 184
Spectum#1  Analysis #1

éampre Collection Date:

Comment:
. Bafch

Bakch Name: RSO 184

Description: - _ L
. - Tracer
Tracer Name: Undefined
Tracer Activity:

Tracet Ref. Datex

Detector. 83 ' SN
Acquisition Start Date: 7/18/2005 4:34:58PM

Live Time: 35.00 min.
. Reéal Time: 35 05 min
Background Date: 7/12/2005 4:29:57PM
Bkgd Info: Sample: test33; Det: 33; Spectrum #1; Jul-12-2006 16:29

Acqulsition

ORTEC ,
Qak Ridae, TN 37830
3:50:56PM  7/25/2005

Sample Volume : 1 00 Sample Units: ml
First Stage Dilufion: N/A

Aliquot: NJA - Aliquot Fraction: N/A
Dilution 2: N/A

" Lab Preparation:.

Client Name: baragon Analytics
Client Contact:

Tracer Nuclide: External Recovery
‘Tracer Recovery: 100 00%

Energy Calibration: 42.011005
Efficiency Calibration:42 011005
Calibration Date; 1/10/2005 §:38:32PM
Enerqy Cal Gain = ©.785% keV/Ch
Offset = 3,042.97 keV
Quadratic = 0 0000 keV / Ch”
Efficiency: 31.64% +. 015% TPU(2 sigma}

45000 -
14000 -
13000 -
12000 -
11000 -
10000
2 9000
g 8000
' 7000
6000 4
5000
4000 -
3000 -
2000 U235
1000

Am244

O pgperpe e T T T
3052 3352 3652 3852 4252
Energy (keV}

Analysis Method: Absolute RO! Analysis, Set Name = Calibration
Decay Gorrection: 7/15/2008 12:00:30PM
MDA Constants: Ko.= 165, KB= 165

ol - Nuclide Summary (RO}

Pesk ROI ROI
) Energy Start End
Nuclide keV keV . keV keV %

FWHM B.R. Gross
Counts

L) 1 '] ) L] L i [} L) 11 U T 1} 1 T L) L]
4552 4852 5152 5482 5752 G052 8352 3852_ 6952 7282 7532

FEep— LN L T T T TSP i e

Bkgd
Counts

-

Nuclide Library: Calibsation
MDA Source: Background

T
7852

100Sigma  Critical
Net = Activily TPU

Level MDA,
Counts  DPM DPM DPI DPE

UL85 4393315 4081265 4540082 70907 997 186700

U234 4765150 4540092 4902142
Am-247 5479465 5007.845 5684963

09000
87844 400.0 7527800 0.6000
69955 1000 7286600 11687

72,885

1,867 1781 E+002 404184000 O QOOET00Q 2451001
75278 6 705E+003  2064£+001 0 0Q00E#000 2442E-001
B561E+003 29045+001 2362F-001 7 1685001

0600067
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AlphaVision v5.3
Analyst ORTEGC

Sample: RSO 185
Specum#t  Analysis #1

éample Collecfion Date:
Comment:

Type: Sample

Sample — -
Sample Volume : 100 Sample Unlits: ml

Flrst Stage Dilufion:  NFA

Aligquot: N/A  Aliguot Fraction: N/A
Dilution 21 N/A

1.ab Preparation:

ORTEC .
Oak Ridge, TN 37830
2:5{:53PM  7/25/2005

Batch

Batch Name: RSO 185

Descripfion:

Tracer Name: Undefined
Tracer Activity:
Tracer Ref, Date:

Client Confack

Tracer

Tracer Nuclide: External Recavery
Tracer Recovery: 100 00%

Acquisition

Detector: 33 SN:
Acquisifion Start Date: 7/18/2005 5:19:30PM
Live Time: 35 00 rnin

Real Time: 35 03 min

Background Date: 7/ 1212005 4:29:57PM

Bikgd Info: Sample: test3d: Det: 33; Spechium #1; Jul-12-2005 16:22

Energy Calibration: 42 011005
Efficiency Calibration:42 011005
Calibration Date: 1/10/2005 5:38:32PM
Enerqy Cal Gain = 2.7851 keV/Ch
Offset = 3,042 87 keV
Quadratic = 0 0000 keV / Ch*
Efficiency: 31.64% +/- 0-15% TPU(2 sigma)

11000 --
156000
9000
8000 +

00

counts

£000
5000 4
4090 -
3000

2000

Am-2dd

¥ I_:-lé'i

ke S A L M

O T T e T T ot o T 1
4052 8352 3652 3952 4352 4582 4852 5152 5452

Energy (keV)

Analysis Method: Absolute RO1 Anziysis, Set Name = Calibration

Decay Correction:7/18/2005 5:18:13PM
MDA Constants: Ka=185,Kg= 165

IlllillillillT_r_ll
5753 G052 8352 BES2 Bgs2 7252

TCTTEIR! PATEIYSIS vmmemsermm siame o et o

7552 78s2

Nuclide Library; Calibration
MDA Source: Background

—— Nuclide Summary (RO ;
Peak ROl RO! : 1008igma Critical
Energy Start End FWHM BR Gross  Bkgd Net  Activity TPU Level  NIDA
Nuclide keV _ keV - keV  keV % Counts Counfs  Counts DPM DPM DPM BPNM
U235 4393315 4031265 4540002 128566 987 195500 0 0000 1955 177184002 4029E+000 0 0DCE+QC0 2451E-001
U234 ATE5150 4540092 4902142 71276 1000 6400200 00000 84002 5 TTTER003 2670EHO1 0 COOR+000 24428001
72410 1000 2341500 11867 23494 211564008 147284001 2 3622.001 7.4168E-001

Am-241 5473465 S097 845 5684 953
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AlphaVision v5.3
Analyst: ORTEC

Sample: RSO 188 " Type: Sample

Spectrum #1 Analysis #1

;Sample Collection Date:
Comment:

- - Batch
RBatch Name: RSO 188 :

Description:

ORTEC
Oak Ridge, TN 37830
2:52:19PM  7/25/2008

Sample Volume : 1.00  Sample Units: ml.
First Stage Dilution: N/A

Aliquot: /A Aliquot Fraction: N/A

Dilution 2: N/A

Lab Preparafion:

——— e L L

Client Name: Paragon Analytics
. Client Contact:

Tracer

Tracer Name: Undefined
Tracer Activity:
Tracer Ref. Dafe:

Detector: 33 . SN
Acquisition Start Date: 712012005 10:34:14AM

Live Time: 35 00 min

Real Time: 35.07 min )

Background Date: 7/12/2005 4:29:57PM

Bkgd Info: Sample: test33; Det: 33; Spectrum #1; Jul-12-2005 16:289

Acguisition

Tracer Nuclide: External Recovery
Tracer Recovery: 100 00%

Energy Calibration: 42 011005
Efficiency Calibration:42.011005
Calibration Date: 1/10/2005 5:38:32PM
Eneray Cal Gain= 9.7851 keV/Ch

Offset = 3,042 97 keV
- Quadratic = 0 0000 keV / Ch?
Efficlency; 31 64% +/. 0 16% TPU(2 sigma)

24000 1
22000 '-
20060 -
46000 1
18000 |
14000
42000 -
10600 1
4000
5000 -

counts

4030
j U295

2000 —| ,'.-'

Y LI LU S L L G e 1 Sam B et e ’j

J052 3352 3652 3952 4252 4853 4852 5152 8482
Energy (keV}

Analysis Method: Absolute RO Analysis, Set Name = Calibration
Decay Correction:7/20/2005 10:33:57AM
MDA Constants: Ka= 166, KB= 165

e S I S S
5752

xl.lulTlhltzlll"ll
8052 6352 6092 6952 7252 7552 7852

—r—

 peneral ARAIVSIS v

Nuclide Library: Calibration
MDA Source: Background

Nuclide Summary (ROI) ;
Peaak ROI ROI 1.008igma Crifical
_ Energy Start End FWHM B.R Gross  Bkgd Net  Activity TPU Level MDA
Nuclide keV keV- keV keV % .Counts Counts Counts DPM DPM DPM DEM
U235 4393315 4031265 4540082 71040 997 288100 00000 2581 2609E+002 4903E+000 0 GOOE+000 24512:001
U234 4785150 4540002 4502 142 67413 1000 124,417.00 00000 124417 1 123E+004 4 169E+001 0 000E#000 2 442E-001
Am-241 5479465 5097.845 5584953 69614 1000 102,850.00 11667 102,858 02S0EDO3  3654E1001 2:3628-001 7 1682001
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ORTEC

AlphaVision v5.3 .
' . Oak Ridge, TN 37830
Analyst ORTEG 3:52:56PM  7/2512005
= Samiple - -
Sample: RSO 187 Type: Sample Sample Volume: 1.00  Sampls Units: i
Specum#1  Analysis #1 First Stage Dilufion: NIA
: Aliquot: N/A  Aliquot Fraction: N/A
Sample Collection Date: Dilution 2: N/A
Comment: Lab Preparafion:
' —--  Balch : -
Batch Name: RSo 187 Client Name: Undefined
: Client Contact:
Descripfion: ;
- = - Tracer .
Tracer Name: Undefined Tracer Nuclide; External Recovery
Tracer Activity: Tracet Recovery: 100 00%
Tracer Ref. Date:
= Acquisition

Detactor: 33 SN:
Acquisition Start Date: 712002005 14:46:26AM
Live Time: 35.00 min

Real Time: 35.05 min

Background Date: 7/12/2005 4:29:57PM

Bkgd info: Sample: test33; Dot 33; Spechrum #1;

Energy Calibration: 42011005

Efficiency Calibration:42 011005

Calibration Date; 1/10/2005 5:38:32PM

Energy Cal Gain= 97851 keV / Ch
Offset = 3,042.97 keV
Quadtatic = 0.0000 keV/ ch?

Jul-12-2005 16:29
Efficiency: 34.64% +/- 0 15% TPU(2 sigma)

16000
18000
. U234
H Amazat
13000 - !
12000 - i
| |
i;? 10000 1 .
3 gooo
7600 - ¢
500D 4
4000 1 “
3000 -
y U2e6 o
1000 ' A ‘1“0‘:‘!
' g .,,:
(] S L ms et S S pant S ] T 1 1"'“ﬁ1||ll‘l—l‘*lluzlJa|||1s-lailn}nlaan‘T"'\""
3052 3352 3652 3952 4232 4552 4852 5182 5482 5752  B052 B35 6652 8952 742 1852 7852
: Energy (keV}
v e R weneral ANAySIs
Analysis Method: Absolute RO Analysis, Set Name = Caltbhration
Decay Correction: 7/20/2005 1 1:46:18AM Nuglide Library: Calibration
MDA Constants: Ko= 165, KB= 1865 VDA Source: Background
Nuclide Summnary (RO}
Peak ROI RO1 . 1,008igma  Critical
. Energy Stari End FWHM B.R. Gross Bkgd Net  Activity TPU Level MDA
Nuclide . keV keV keV. keV % Couunts GCounts Counts PPN DPM DPM DPM
U235 4393315 4031265 4540092 70030 997 204900 0.0000 2040 1856E5+002 412564000 0.000B+000 2 451E-001
U234 4765150 4540092 4902142 67883 1000 $4,756.00 00000 84756 76502003 320454001 0.000E1000 2442E-001
Am-241 6479465 5007845 5584953 69660 1000 80,031 o0 1 1687 80,020 7228E+003 3.0878+001 23625004 71685001

000070
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AlphaVision v5.3
Analyst ORTEC

QRTEC
! Qak Ridge, TN 37830
353:28PM  7/25/2005

Sample: RSO 188 Ti!pe: Saimple

Spectrum#1  Analysis #1

éa_mple Collection Date:
Comment,

Sample Volume : 1.00  Sample Units: ml.
First Stage Dilufion; N/A

Aliquot: N/A  Aliquot Fraction: NA
Dilution 2: N/A

Lab Preparation:

- : -~ Batch
Batch Name; RS0 188

Client Name: Paragon Anélytics
Client Contact:

Desoription:

Tracer Name! Undefined
Tracer Activily:
Tracer Ref, Dater

Detector: 33 Sh:
Acquisition Start Date: 7/20/2005 '12:39:§4PM

Live Time: 35 00 min

Real Time: 3504 min

Background Datet 7/12/2005 4:29:57PM

Bkgd Info: Sample: test38; Det: 33, Spectrum #1; Jul-12-2005 16:29

Tracer

Acquisition

Tracer Nuclide: External Recovery
Tracet Recovery: 100 00%

Energy Calibration: 42.011005
Efficiency Calibration:42.011005
Caltbration Date: 1/10/2005 5:38:32PM
Enerqv Cal Gain= 9 7851 keV/Ch
Offset = 3,042 97 keV
Quadratic = 0 0000 keV / Ch?
Effisiency: 31.64% #/- 0.16% TPU(2 sigma)

A2t

4003 ~
3000 -
2000 -+
1008 -

U285

5452
Energy (keV)
- - SENeraA ANRIYSIS
Analysis Method: Absolute ROt Analysis, Set Name = Calibration
Decay Correction:7/20/2005 12:38:56PM
MDA Constants; Ka=165,KB= 165

—= Nuelitde Summary (RO} =

TR
7

IIiIl«lllllllillll
5752 6052 6352 BBS2 B85 7252 7552 A2 ¢!

Nugclige Library: Calibration
MDA Source: Background

100Sigma Curifical

Peak RO} ROI

Energy Start End FWHM BR Gross Bkgd Net  Activity TPU Level MDA
Nuclide keV xeV . keV keV % Counts Counts Counts DPM DPM DPM DPM
U235 4393316 4031265 4540082 69745 987 161400 00000 1614 14628+002 3657EX000 000054000 24612001
U234 4765150 4540092 4902142 66483 1000 71,874.00 00000 74874 GA4B7E+O03  2876E+001 0.000E+000 24425-001
Am-241 5479465 5007845 5664953 68741 1000 4626100 11667 46,260 4 178E¥003 2 186EH00T 23628001 7 168E-001

306071
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AlphaVision v8.3
Analyst ORTEC

ORTEC .
Oak Ridge, TN 37830
3:54:37PM  7/25/2005

|

Sample: RSO 189
Spectrum#i  Analysis #1

éampte Collection Date:
Comment:

. Type: Sample

Sample Volume : 1 00 Sample Units: mL
First Stage Diluflon. N/A

Aliquot: N/A  Alicuot Fraction: N/A

Dilution 2: N/A

Lab Preparafiorn:

Batch

Baich Name: RSO 182

Desciiption.

Client Name: Paragon Analytics
Clignt Contact:

Trace:

Tracer Name: Undefined
Tracer Activity:
Tracer Ref. Date: -

Tracer Nuclide: External Recovery
Tracer Recovery: 100.00%

—

- Acquisition

Deteclior: 33

Acquisition Siart Date!
Live Time: 35.00 min.
Real Time: 35 08 min.
Background Date: 7/12/2005 4:29:57PM

Bkgd Info: Sample: test33;

712002005 1:23:20PM

SN:

Det: 33; Spectrum #1; Jul 12-2005 16:29

Energy Calibration: 42.011005
Efficiency Calibration:42.011005
Calibration Date: 1/10/2005 5:38:32PM
Enerqy Cal Gain = 9 7851 keV/Ch
Offsst = 3,042 97 ke
Quadratic = 0 0000 keV/ / Ch?
Efficiancy: 31 84% +/- 0 15% TPL2 sigma)

35000
36000
33000
30000 -
27000 1
24000 -
21000 4
48000 |
15000 7
42000

5000 -

5000

8000 4
0 ] LI S T et S T S
3052 3352 3652 3982

counts

U-234

aniugre

e - 1 mp—————

Analysis Method: Absolute RO
Decay Correction: 7/20/2005 1 123:08PM
VDA Constants: Kee=165,Kg= 165

Analysis, Set Name = Calibration

U234

Ami2dt

f.@%

e TS T T T Y O Tt R U USSP L LIV ML LU
4050 4552 4852 5152 5482 5753  BOs» 6352 6652 5952 752 7552 7952

Erergy (keV)
s CI@ITSI A ATTATYSES -

Nuclide Library: Calibration
MDA Source: Background

- Nuclide Summary (RO1)
Peak ROI RQOI 1.008igma  Crifical
Energy Start End FWHM B.R Gioss  Bkgd Net  Activily TPU Level MDA
Nuclide keV keV keY keV % Counfs Counts Counts DR DPM___ DPFM PPN
U235 4393315 4031285 4540092 73208 887 520100 00060 5201 47I10EH00Z G.620E+000 0.000E¥000 2 461E-001
U234 4765150 4540002 4902142 60004 1000 218,284 00 00000 218284 1 970E+004 B3325+001 0 O00E+G0D 24428-001
Am-241 8475465 5097.845 5584.853 70935 1000 3518200 11667 35,161 3476E+003 1857E+001 23625001 7.1688-001

606072
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AlphaVision v5.3 . ORTEC : 50
S ‘ - Qak Ridge; TN 378
Analyst: ORTEG _ : 2:55:11PM  7/25/2008
— _ Sample '
Sample: RSC 180 Type: Sample - Sample Volume : 100 Sample Units: ml
Spectrum#t  Analysis #1 First Stage Dilufion: NA
: Aliquot: N/A  Aliquot Fraction: N/A
Sample Coliection Date: Dilution 2: N/A
Comment: Lab Preparation:
== Batch ; ”
Batch Name: RSO 190 Client Name: Paragon Analytics
: Client Contact:
Descripfion: .
woen o Fracer - -
Tracer Name: Undefined Tracer Nuclide: External Recovety
Tracer Activity: Tracer Recovery: 100 00%
Tracer Ref. Date! N .
‘ . Acquisition - : ‘ :
Detector: 33 SN: " Energy Calibration: 42 011005
A_cqqis_ltlon Start Date: 7{20/2005 2:35:46PW Efficiency Calibration:42 011008
Live Time: 35 00 min. Calibration Date: 1/10/2005 5:38:32PM
Reat Time: 35 01 min. Enerqy Cal Gain =9 7851 keV/Ch
Background Date: 7/12/2005  4:29:57PM Offset = 3,042 87 keV
Bkgd Info: Sample: test33; Det: 33; Spectrum #1; Juk 122005 16:29 Quadratic = 0.0000 keV/ G_h?
Efficlency: 31 64% # 0.15% TPU(2 sigma}
7500 3 ] T
?uoog
8500 3
6000 3
5500 3 !
E U234
- 5000 3 7
% 4500 3 |
4000 3
35t
3000 3
2500 3
2000; Atz
1500 3
1000 ; U286
560 3
hE T : T = T L o
| L T T T 1 (1 i(a:|1|l:a|.-|1|—|lflillxrinsiil'l"r
a052 3352 4852 3852 4252 4852 4BS2  G1s2  §452 5WSR  B0S2 6382 g652 6952 7252 7852 V852
Energy (ke .
_—— : Wenerar ANalysls —-
Analysis Method: Absolute RO Analysis, Set Narme = Calibration ‘
Decay Cotrection:7/20/2005 2:35:04PM Nuclide Library: Calibration
MDA Constants: Ke= 185, Kg= 168 MDA Source: Background
g Nuclide Summary (ROf) == -
Peak ROl ROI . 1.008igma Critical
Energy Start End FWHM B.R, Gross Bkgd Net  Activity TPU Level MDA
Nuclide. keV keV keV keV % Counts Counts Counts DPM DPM PP DPM

U35 4393316 4031265 4540092 71000 987 80300 00000
234 A7B5150 4540052 4902142 85425 1000 3244000 00000
Am241 5478465 5007845 5684953 68881 1000 747900 1 1667 7478 B754E+002 7878

803 7 273E+007 2574E+Q00 0.000E+000 2 451E-001
32440 2928E +003 4 771E+001 O O0C0EHQ00 2442B-001
S+000 2362E-001 7 168E 001
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Products

=
@ [solope
' Laboratories

An Eckért & Zieglet Company

CERTIFICATE OF CALIB
ALPHA

24937 Avenue Tibbitts gso# | v, .
Valencia, California 91355 ﬁ-;;'/ ,7/:,8/&;-" %C/é

preern FleAT? ont ofisles

.;{_ﬁ}

e 1

el 661 309:1010
Fax 661:257-8303

RATION |
OURCE

PARAGON ANALYTICS, INC

STANDARD S

Ragionuclide AL 234 Cusiomer! !

RadionuclideB: U233 ? 0. No: 92MIX223027/R3232 ;

Radionuciide C: A 241 Catalog Nox MISC-STD

Hall Life (U-234): (2454 £0 Q0B)E +05 years Reference Date: 15-Jul 05 12:00 PST

Bali Life (U-285): (7037 %0 011)E+08 years Sonrce No.: B2MIX223027

Fiali Life (Am241): 43217 066 years

Conlaimed Radioactivity:
U-234: 1344 nCi (42.73Bq) Am 241 0.3241 nCi (1199 Bq)
235 002060 nGi (1.095Bg) Total Actvity: 1898 nCl (6282B0) .

Physical descuiption: _ :
A Capsule type: Disk (22 mra OD X 0. 79 im THK) :
B Nature of active deposit: Elecirodeposited and diffusion bonded oxides
¢ Active Diameter: 9 mm |
D Backing: Stainless steel 5
E Cover: None

Radioimpurities: Not determined

ethod of Calibration:

“This source was assayed using a windowiess inter
atios were taken from those determin

activity  Individual nuclide r

Uneer tainty of ieasurement:
A Type A (randomi) uncertainty:
B Type B (systematic) uncertainity:
¢. Uncertainty in aliquot weighing:
D Total uncertainty at the 99% con

Motes:
. See reverse side fot leak test(s) p

- [PL participates
for & humber of
Materials (As in NRC Regu

. Nuciear data was teken from

This source has a worki

- This source had a total a

et

'n a NIST measurement assurance program

nuclides, based on th
tatory Guide 4 15)
"Fable of Radioactive Isotopes’, edited by Virginia Shirley, 1886

ng life of 2 years.
ipha surface ermission 1

ral gas flow proportional counter for total algha
ed In May 2001

£ 1.1%
= 30%
& 00%
fidence leveh: + 32%
erformed on this source
to establish and raintaln implicit traceabillty

o blind assay {and iater NIST certification) of Standard Reference

ate of 1903 o/min in 2r on 14 Jui 05,

! d .3-'-\.]05"--

PL Ref. Not 731-80

/ Quality Confrol

Date Signed

800074

150 5001 CERTIFIED

Modical imaging Laboratory

24937 Avanue Tibbhits valenela, California 91355

industrial Gauging Labor'z-:tory
1500 North Keystone Streel aurbank, Cafifernis §1504




24937 Avenite Tibbitts \ & K

w‘%ﬂ”’i ) . 3 .
%amg?@' 3‘5{‘3‘&{};}@ H@du&,m Valencia, California 91355
Laboratoties

L eaT 181
Tel 661-309-1010 chqhéﬂ;ﬁi& L/._g_c,“";() S

An Eckett & Ziegler Company Fax 661-257+8303

. CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radiomuclide s U234 _ Castomer: PARAGON ANALYTICS, ING

Radionuclide B: U235 PO No: EW040203/R2193 i
Radionnclide C:  Am241 Catalog No.: MISC-STD !
Half Life (0234 (245440 006)E+05 years Reference Dates {-May 03 12:00 PST ' P
Talf Life (U-235n (7 037 £ G.011)E+08 years Source No.: 92MiX2203026 :

Tiadf Lite (Ara-241): 432174 0 66 yeats

Contained Radioactivity:

U-234: 3354 nCi (1241 8qg) Am-241: 05793 nCi (2143 Baq)
U 235 0.08566 nGi (2 429 By) Total Activity: 3.909 nCi (1480 Bg) ;
Plhysical description: a
A Capsule fype: Disk (22 mm QD X 0.79 mim THK)
B Nature of active deposii: Electrodeposited and diffusion bonded axides !
C. Active Dlameter: 19 mm ' ]
D. Backing: ' Stainless steel :
E Coven None
: i
Radioimpuriiies: Mot determined ;

Mathod of Calibxation: . )

This source was assayed using & windowless in'tema! gas flow pr‘opor{fonal counter for total alpha
activity. Individual nuclide ratios were taken from those determined in Mar 1998

Uneeytainty of Measurement: i

A Type A (random) uncertainty: 2 0.7%

B Type B (systematic) uncertainty: + 30%

C. Uncertzirity i aliquot weighing: + 00%
th

D. Total uncertainty at the 98% confidence level: 31%
Notes: .
. See reverse side for leak test(s) performed on this source
- IPL participates in a NIST measurement asstrance program to establish and maintain implick traceablity
for & number of nuclides, based on the blind assay (and tater NIST certification) of Stendard Reference
Materials (As in NRC Regulatory Guide 4.15).
- Nuglear data was taken from "Table of Radioactive lsotopes®, edited by Virginta Shirley, 1988

. This source has a working life of 2 years
. This source had a fotal alpha surface emission tate of 4483 a/min in 2z on 11 Apt 03

.._L}éc.ouw(, sl /M.. ety . JS b 3
7 / Quality Control : Dite Signed
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuciide A:  U-234 : - Customer: PARAGON ANALYTICS, INT
RadionuciideB: U235 2.0 No: EW040203/R2193
Radiomiclide C:  Am 241 Catalog Mo : MISC-8TD

Ealf Life (U-234): (2 454 2 0.006)E+05 years Reference Dates 1-May 03 12:00 PST

Thalf Life (U-235): (7 037 £ 0 011)E408 years Source No.2 92MIX2203028

Ealf Life (A 241): 432 17 + 066 years

Contained Radioackivity:

1)234; 6 467 nCl (289.3Bq) Am-241: 06366 nCi° (23.55 Bqg)

) 235: 01185 nCi (4200 Bq) Total Activity: 7217 oGl (267 1 Bq)
Physical descriptions

A Capsule iype: Disk (22 mm OD X 0.78 mmi THK)

B Nalure of active deposil: Electrodsposited and diffusion bonded oxides

¢ Active Diameter: 19 tmm

D Backing: Stainfess steel

E Coven None
Radiotmpurities: Not deterrmined

Meshod of Calibrations _ ‘
This sourcs was assayed using a windowless internal gas flow proportional counter for total alpha

activity Individual nuclide ratios were taken from those determined in Aug 1992,

Unceriatoty of Weasurement:

A Type A {random) uncertainty: £ 07%
B TypeB (systematic) uncertainty: * 30%
¢ Uncertainty in aliquot welghing: £ 00%

4 3.1%

D Total uncettainty at the 99% confidence level:

Notes:

.. See reverse side for jeak test(s) performed on this source

. IPL perficipates in @ NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and tater NiST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4 15}

- Nuclear data was taken from "Table of Radioactive [sotopes”, edited by Virginia Shirley, 1986,

. This source hes a working fife of 2 years

. This source had a fotal alpha surface emission rate of 8091 a/min in 2xon 11 Apr 03

4 ) — (.Av-..j’)aﬂaemm. | (SApr—oR

{ jQuality Conirol Daté Signed IPL Ref No: 987-7

000076

industrial Ganging Laboratory
1300 North Keystone Street 3urbank, California 91504
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An Eckert & Ziegler Company Fax 661-257-8303

re calify 115

CERTIFICATE OF CALIBRATION ,
MIXED ALPHA STANDARD SOURCE

Radionuclide A: Lk234 Customer: PARAGON ANALYTICS, INC
Radionuclide B! U238 _ ¥ O Neo: EW040203/R2163
Radionuclide C:  Am241 Catalog No: MISC-STD

Half Like (U-234): (2 454 + 0.008)E +05 years Reference Date: t-May-03 12:00 PST

Half Lite (U-235):  (7.087 0 011)E+08 years Source No 92MIX2203024

Falf Life (2413 432 17 & 066 years

Contained Radioactivity:

1).234: 3227 nCt (1194 Bqg) Am-241: 2866 nGCi (1080 Ba)

U-235; 005205 nCi (1928 Bq) Total Activity: 8145 nCi (227 3 Ba)
Pluysical description:

A Capsule type: Disk (22 mm OD X 0 79 mm THK} )

B Nature of active deposit: Elecirodeposited and diffusion bonded oxides

C Active Diemeter: 19mm '

D Backing: Stainless stoel

E Covet: None
Radiolmpurities: Not determined

Method of Calibr ation:

This source was assayed uéing a windowless internal gas flow proportional counter for total alpha
activity Individual nuclide ratios were taken from thase determined in Aug 1992

Uncertainty of Measurement:
A Type A {random} uncertainty:
B Type B (systematic) uncertainty:
¢ Uncertainty in aliquot weighing:
D Total uncettainty at the 99% confidence level:

1+ H B B

l\fotes: .
Ses reverse side for leak test(s) performad on this sousce

06%
30%
00%
31%

. IPL. participates In a NIST measurement assurance program to establish and maintain implicit taceability
for a numbar of nuclides, based on the biind assay {and fater NIST cerlification) of Standard Reference

Materials (As in NRC Reguletory Guide 4 15)
- Nuclear data was taken from *Table of Radicacti
- This source has & working life of 2 years

ive Isotopes”, edited by Virginia Shiriey, 1986

. This source had a total aipha surface emission rate of 6889 e/min in 2r on 11 Apr g3

— g f 7 i,
.-.i.)rj&hf{f»('//d&?w%d (.J:.A.L),;._gdahh JS=Apreo 3
{_/Quality Control ~ Dite Signed IPLRef No: 9877

_006077
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Medical Imaging | aboratory
24937 Avenue Tibbitts  Valencia California 93355

industrial Gauglng laboratory
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SQURCE

Radionuckide &:  U-234 Customer: PARAGON ANALYTICS, ING

Radionuclide B: U-235 PO No: EW030603/R2185

Radionuckide C:  Am 244 Catalog No.: MISC-STD

Elalf Life (U-234): (2464 £ 0 008)E+0S years Reference Date: i-Apr03  12:00 PST

Elalf Life (1235):  (7.087 £ 0 011)E+08 years Source No ¢ 92MI¥2208021

Balf Life (Am-241): 432 17+ 066 years

Contained Radioactivity: ~
U234 2731 nCi (1010Bq) Am-241: 09325 nCi {34 50 Ba)
L).235: 003416 nCi (1.264 Bq) Total Activity: 3698 nCi (1368 Bq)

i’hy_sical deseription:
A Capstie lype:
B. Nature of active deposit:

Disk (22 mm OD X 0.79 mm THK)

¢ Active Diameter: 19 mm

b Backing: Staifiless steel

£ Coven None
Radiolmparities: Not determined
Method of Calibration:

This source was assayad using & windowless .
activity. Individual nuclide refios were taken fram those determined in Aug 1992

Tneerfainty of Mersur ement:

A Typa A (random) uncettainty: x 0.8%

B Type B (systematic) uncertainty: * 31%

C Uncertainty In aliguot weighing: x 0.0%
®

D Total uncertainty at the 99% confidence level 32%

ﬁotes:
. See reverse side for leak test(s) performed on this source

Electrodeposited and diffusion bonded oxides

Internia! gas flow proportional counter for total alpha

- |PL participates in a NIST measuretrnient assurance program to establish and malntain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference

Materials {As in NRC Regulatory Guide 4.15)

" . Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shitley, 1988

- This source has a working life of 2 years

. This source had a total alpha surface emission rate of 4145 a/min in 2r on 18 Mar 03

/ / Quality Control ' Date Signed [PL.Ref No: 987-2
L

000078
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ET ‘ . o ormgSa up e 24937 Avenue Tibbitts
%m ES!{'}K{%{}‘Q Pg {"Bdu.{ ?‘&’ valencla, Callfornia %1355
: Laboratories
Tel 6561-309+1010

An Eckert & Zieglet Company Fax 661+2578303

CERTIFICATE OF CALI
" ALPHA STANDARD S

Radionuclide Ax U234 Custorer:
RadionuclideB: L1238 PO.No:
Radiopuclide Gz Am-241 . _ CatalogNo ¢
Fialf Tife (U-234): (2 454 %0 006)E+0S years Refer ence Date:

Balf Life (U235) (7 037 £ 0 011)E+08 years ~ Source No.:

Half Life (Am-241): 432 {7 ¢ 0 66 years

Contained Radioactivity:
U-234: 5486
U235 008221

Am-241:

nCi {203:0 Ba)
Total Activity:

nGi (3 412 Bq)

Physical description

=5
f AT L) gt
@ ﬁkz‘ baé. 1 g~
156"{’ cc Fxf W@Q ;.g

BRATION
OURCE

PARAGQON ANALYTICS, INC
EWQ30803/R2155
MISC-STR

1Aprd3  12:00 PST
92!_\11?)(220'3025

3.958 nCi (1464Bq)
9536 nCl (3528Bq)

A Capsule fype:
B Nature of active deposil:

Disk (22 mm OD X 0 79 mm THK)
Electrodeposited and diffusion bonded oxides

¢ Actve Diametat 19 mm
D Backing: Stainless steel
E. Cover None
Ridiotmpurities: Not determined '

Method of Calibration

‘This sotrce was assayed using a windowless Infeinal gas flow propartional coynter for total alpha
activity individual nuclide ratios were taken from those determined in Aug 1992

¢ Yhcertainty of Measurement:

& Type A (random) uncertainty: 4 08%
B Type B {systematic) uncertainty: * 3.1%
¢ Uneertainty in aliquot weighing: + 00%:
D Total uncertainty at the 99% confidence level: % 32% .,

Notes:
- See reverse side for leak tesi(s) performed on this source

. IPL participates In a NIST measurement assurance program to establish and maintain imp[icft traceability

for a number of nuclides, based on the blind assay (and Jatet NIST ¢
Materials (As In NRC Regulatory Guide 4 15) '

ertification) of Standard Reference

" Nuelear data was taken from "Table of Radioactive Isotopgs”, edited by Virginia Shitley, 1986,

- This source has a working life of 2 years. )
- This source had a total afpha surface ernission rate of 10690 a/min !

19-Mar—02

n2xan 18 Mar 03

Date Signed

" JPL Ref No» 9872

000079
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOURCE

24937 Avenue 1 ibbitts
Valencla, California 91355

Producis

SR i
@ [sotope
‘ Labotatories
Tal 6613091010

An Eckert & Ziegler Company Fax 661-257 8303

Radionuclide A U-234 Customer: PARAGON ANALY TICS, INC

Radfonuclide B U-235 2.0 No. EW030603/R2155 :

Radjonmekide ¢ Am 24t Catalog No.: MISC STD t

H)f Life (U-234):  (2.454 + 0 006)E+05 years Reference Date: 1 Apr03  12:00 PST : :

Falf Life (U235 (7 037 20.01 1)E+08 years Souxce No : 02MIX2203022 . i

ol Life (Ame241): 432 17 & 0 66 years i

Contained Radicactivity: _ ;
- U234 3532 nCi (132.9 Bg) Ame241: 3.279 nCt (121 3 B) |

U 235: 008556 nCi (3 166 Bg) Total Activity: 6957 nOCl (2574 Bqg)
Physleal description:

A Capsule type:

B. Nature of active deposits
C Active Diameter:

D. Backing:

E Cover

Radioimypur ifies:

Method of Calibration:

This source was assayed using a windowless internal gais flow proportional counte for total alpha

Disk (22 mpm OD X 0 78 mm THK) :
Elecirodeposited and diffusion bonded oxides
19 mm

Stainless steel

None

Mot determined

activity Individual nuclide ratios were taken from those determined In Aug 1882

Uncertainty of Measurameint:

A. Type A (random) uncertainty:

B. Type B (systemallc) uncertainty:
¢ Uncertginty in aliquot weighing:
D

08%
31%
00%
3.2%

 H H &

T otaf uncertainty at the 99% confidence level:

Notes:
. See reverse side for leak test(s) performed on this source
{PL parficipates in a NIST measurement assurance program to establish and maintain impliclt traceability
for a number of nuclides, based on the blind assay (and later NIST cerfification) of Standard Referencs
Matetials {As in NRC Regulatory Guide 4 15} . ;
- Nuclear data was taken from *Table of Radioactive Isotopes’, edited by Virginia Shirley, 1988 b :
. This source has a working life of 2 years. o
This scurce had a total aipha surface emission rate of 7799 ofmin in 2 on 18 Mar 03.

Toneilles (b el (Mo _
‘ / Quality Conftrol " Date Signed IPL Ref No: 987-2
666080
150 9007 CERTIFIED ~ -
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CERTIFICATE, OF CALIBRAT 1(? l\f‘

ALPHA STANDARD

Valencia, California 91355

o<ﬂ}

et ' -
oo pom T R A ]

ga xf, 185
¢ ('/f) {f,w,?.__, recellba Loy
802

SOURCE

Radionuclide A U-234 Customer: PARAGON ANALYTICS, INC
RadionnelideB: U238 ?.0.No: EW030603/R2155
Radionuclide C:  Am-241 : Catalog No.: MISC-STD

Half Life (0234 (2 454 + (1.008)E 05 years Refarence Date: 1.Apr08  12:00 PSIT

Talf Life (0-238): (703740 011)E+08 years Source MNo : 92MI2203023

Toalf Life (An-241): 432 172 066 years

Contained Radloackivity:
1234 2895 nCi (107 1Bqg)
U-236: 002502 nCi (0.9257 Bq)

AmM-24 1

Physical description:
A Capsule type:
B Nafure of active deposit:

¢ Active Diameten 19 mm

D Backing: Siainless sieel

E Covean None
Radicimpurities: Not determined
Method ¢f Calibration:

Total Activity:

1 953
4 873

nCi (72 26 Ba)
nCl (180 3 B&)

Disk (22 mm OD X ¢ 78 mm THK)
Electrodeposited and diffusion bonded oxides

This source was assayed using a windowiess internal gas flow proportional counter for total aipha
activity Individual nuclide ratios were taken from those determined In Aug 1982

Uncettainty of Measur ement:
A -Type A (random) uncertainty: |
B Type B (systematic) uncertainty:
C.: Uncertainty in aliguot weighing:
D. Total uncertainty at the 99% confidence level:

H W H B

Notes:
' See reverse side for leak test(s) performed on this source

0.8%
3 1%
0.0%
32%

. IPL participates in a NIST measurement assurance program to establish and maintain [mpllcit traceability
for a number of nuclides, based on the blind assay tand later NIST certification) of Standard Re_!ference

Materials {As in NRC Regulatoty Guide 4 15)

. ‘Nlclear data was taken from "Table of Radioactive isotopes", edlted by Virginia Shirley, 1286

. This source has a warking life of 2 years

- This source had a total alpha surface emission rate of 5483 efmiin in 2z on 18 Mar 03

Do Ddtinos Yo Dulstir.

{ Tty =03

{ / Quality Control

Date Signed

IPL Ref No: 0872
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuelide A: 1J.234 ‘ Customet: PARAGON ANALYTICS, ING. . .
Radiopuelide B:  U-238 _ PO.Not EW040203/R2193

Radionuchde C:  Am-241 . Catalog No.: MISC.-STD

Falf Life (U-234): (2454 £ 0 00B)E+05 years Reference Date: i-May-03 12:00 PST

Half Life (U-235): (7037 £0.011)E+08 yoars Soures No g2MIX2203029

Half Life (Am241): 432 17 & 0 66 years

Contained Radie activify:

1).234; 9048 nCi {334.8 Bq) Ame2414: 1433 nCi (53 02 Ba)
U 235: 01771 nCi (6 553 Bq) Total Activity: - 1066 nCi (3944 Bq)
Physical descriptiont
A Capsule type: Disk {22 mm OD X 0 7¢ mm THK)
B Nature of active deposit: Electrodeposited and diffusion bonded oxides
C Active Diameter: ’ - ismm.
D Backing: Stalnless steel
E Cover None
Radioimpurities: Mot determined
Method of Calibration:

This source was assayed using a windowless intenal gas flow proportional countes for total alpha
activity  Individual nuclide ratios were taken fom those determined In Mar 1998,

Tneertainty of Measuy ernent;

A Type A {random) uncertainty. t 05%
B. Type B (systematic} uncertainty: % 30%
C Uncertainty in afiquot weighing: + 00%
D Total uncertainty at the 99% confidence levet: = 3 0%

Notes:
.. See reverse side for leak test(s) performed on this source
- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for & number of nuclides, based on the biind assay (and later NIST certification) of Standard Reference

Materlals {As in NRC Regulatory Guide 4 15)

- Nuclear data was taken from "Table of Radioactive isotopes?, edited by Virginia Shirley, 1986
This sowrce has 8 working life of 2 years

- This source had a total alpha surface emission rate of 11950 c/min in Znon {1 Apr03

P - /14 (‘(f — }
Mwﬂ«ﬂ ‘-[G?wm Dine Oa_éi-’ifl‘,wm_. L3 s R
(" / Quality Control Dafe Signed iPL Ref No: 9877

006082

industrial Gauging Laboratory
1500 North Keyswohe Street Busrbank, California 91504
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COVER PAGE
Sanford Cohen & Associates

Southeastern Environmental Laboratory

1000 Monticeflo Court

Montgomery, Alabama 36117

'Laboratory Code: SCA

California Certification No 05238CA
Laboratory Report Identification Code: 6813

Sample Matrix: Soil

Site Sample Number [ Laboratory Sami;le Number

LCR-40 AWR06-6813-01
LCR-24 AWR06-6813-02
L. LCR-8 AWR06-6813-03 .

Other than the omission of the collection time from the chain of custody
and the sample container labels, there were no problems encountered- with

sample recetving

Comments:

"] certify that this sample data package is in compliance with contract requirements, both technically and for completeness
Release of the data contained in this hard-copy sample data package has been authorized by the Vice President or the Vice

President's designes, as verified by the following signature *

-A.. Edwin L. Sensintaffar Vice President 06/15/2006
Title Date

Name
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I.

IL

Hl.

CASE NARRATIVE

California Certification No. 05238CA

Laboratory Report Identification Number: 6813

Introduction

On Tune 2, 2006, three soil samples were received for analysis at the Sanford Cohen and
Associates (SC&A) Scutheastern Environmental Laboratory, located in Montgomery,
Alabama The samples were requested to be reported within 14 days of receipt. The

Tune 15, 2006

samples were analyzed in accordance with the Sanford Cohen and Associates,
Southeastern Environmental Laboratory, Laboratory Quality Assurance Plan

Analyticai Methodology

T he radioanalytical results reported for the sample include the site and laboratory sample
identification numbers, collection date, method of analysis, and the quality control
samples that were analyzed concurrently. The samples were analyzed by the following

methods.
Radionuclide | Method Number Method Name Counting Method
Sr-90 SRW(1 Eichrom Industries Gas Propottional
Extraction Cluoratography | Counting
Plutoninm ACWO03 Eichrom Industties Alpha
Extraction Chromatography | Spectiometry
Analytical Results
Deficiencies

There were no deficiencies to report.

Matrix Interferences

There were no indications of matrix interference

Detection Limits

The required detection limits (RDL) were met for all sample analyses

1
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Analytical Results (continued)

Re-analysis

There were no re-analyses.

Deviations from Protocols

There were no deviations from the written protocols and analytical methods.

Contacts with the CIR

There were no contacts with the Technical Representative regarding these samples.

Quality Control
Quality Control Sample Information
Site Sample Number Laboratory Sample Numbet Quality Control Type
. Laboratory Type II Water SCAQC-6813-PB1 - . Prepazation Blank
Laboratory Type il Watex SCAQC-6813-LC1 Laboratory Control
LCR-40 SCAQC-6813-LD1 Laboratory Duplicate

The analytical results of all quality control samples met the acceptance critetia specified
in SC&A’s Laboratory Quality Assurance Plan.

Page 3
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- Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Resuits

Report [dentification Number: §6813

Project Name: Allwest Remediation
Site Sample ID: LCR-40
Other Sample ID: )

Chain-of-Custedy Number: NONE

Callection Date: 12/4/2005 8:00:00 AM
Batch Number: 8813

Matrbe Soil

Date Recelved:  6/2/2008 11:30:00
) Laboratosy Coxle:  SCA

- Laboratory Analysis Actvity 2 o Counting Error  Total Error MDA
Method Number Radionuclide  sSample!D . _DatefTime {pCilg) (pCilg) (pCifg). (Cilg
ACWCOC3 PU-238 AWR(Q6-6813-01 08/09/06 15:01 0000 0000 0 000 0046
ACWO03 PU-239/240 AWRO06-6813-01 08/09/06 15:01 G000 0000 0000 0046
SRWO1 SR-90 AWR0S-6813-01 06/12/06 12:23. 0,306 0.339 0.340 0.652

Radionuclide Laboratory Qontrol 1K)

Sr
Pu

SCAQC-6813-LC1
SCAQC-6813-LC1

"- Quality Controt Samples
Laboratory Duplicate (LB} Matrix Spike (MS)
SCAQC-6813-LD1
SCAQC-6813-LD1

Preparation Blank (PB)

SCAQC 6813-PB
SCAQC-6813-PB1

1000 Monticallo Coust * Monigemery Alabama * 36117 * 2342772 2234 * FAX 334 213 0407

1
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Sanford Cohen & Associates

Southeastern Environmental Laboratory

Radioanalytical Resuits

Report Identification Number: S6813

Chain-of-Custody Number; NONE

Collection Date: 11/28/2008 8:00:00 AM

Project Name: Allwast Remediation
Site Sample 1Dt LER-24
Other Sample 1D

Mafrix: Soil

Date Received:  £/2/2008 11:30:00
Laboratory Code: SCA

Batch Number: 6813

Laboratory " Analysis Activity 2 ¢ Counting Error  Total Efror MDA
Method Nurber Redionuclide Sample ID DatefTime _ (eCHa) (oClia) . {oCilg) _{oCif
ACWO3 PU-238 AWRO06-6813-02  06/09/06 15:01 0016 0032 0032 0043
ACWO3 PU239/240 AWR08-6813-02 06/09/06 15:01 {000 0 000_ 0.000 2043
SRWO1 SR-90 AWR06-6813-02  06/12/0612:23  -0198 0362 0363 0.674

Quality Control Samplos
Radionuclide Laboratory Control (1.C) Laboratory Duplicate (LOY  Matrix Svike (MS} Pre;oar_ation Blank (PB}
Sr - SCAQC-6813-L.C1 SCAQGCH813-LD1 SCAQC-6813-FB
Pu SCAQC-6813-LC1 SCAQC-6813-LD1 SCAQC-6813-PB1

1000 Monticello Court ® Mentgomery Alabama * 36117 334 272 2234 * FAX 334 213 0407
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Report Identification Number: S6613

Site Sample I LCR-8
Other Sample 1D

Project Name: Allwest Remediation Chain.of-Custody Number: NONE Matrix: Seil

Collection Date; 11/29/2005 §:00:00 AM Date Received: . 6/2/2006 11:30:00

Batch Number: 6813 Laboratory Code:  SCA
Laboratory Analysis Activity 35 Counting Error  Total Error MDA
Methad Numger Radionuclide Samole 1D Dateffime (pCiig) (pChay . (pCllg). {oCife)

ACWO3 PU-238 AWR0B-6813-03 06/08/06 15:02 0000 0000 g 0c0 0043
ACWO3 PU.239/240 AWRO0E-6813-03 05/09/06 15:02 0000 0000 0000 0043
SRWO1 SR-80 AWRO06-6813-02 05M2/6 12:24 0.013 . 0203 0.293 0.523

““““ Quality Control Samples )

Radlonuclide Laboratory Control (LC) Laboratory Duplicate (LD} Matrix Spike (MS) Preparation Blank (PB)
&r SCAQC-6813-LC1 SCAQC-6813-LD1 SCAQC-6813-PB
Py SCAQC-6813-LC1 SCAQC-6813-LD1 SCAQC-6813-PBI

1600 Monticello Court * Montgomary Alabama * 36117 “334 2722234 FAX 334218 0407
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Sanford Cohen & Associates
Southeastern Environmentatl L.aboratory

Radioanalytical Results

Quality Control Sample
Preparation Blank (PB)

Report Identification Number: 86813

Project Name: Allwest Remediation = Chain-of-Custody Number: None Matrix: Soil

Site Sample iD: N/A _
Other Sample ID: PB Collgction Date: 6/2/2006 11:30:00 Al Date Received:  §/2/2006 11:30:00

Laboratory Coder  SCA

Laboratary Analysis  Activity 2 & Counting Error  Total Error MDA

,[ Method Number Radionuclide __somplelD . _DateTime.  __(oClg) . ....{oCia) _feCid . ..{oClhg)
[ ACWD3 PU-238 SCAQC-6813-PBt  06/09/06 14:59 0.000 0000 0000 0022
ACWO3 PU-239/240 SCAQC-5813-PB1  06/09/086 14:59 0000 0900 0000 0022
SRWO1 SR-30 SCAQC-6813-FB 06/12/06 12:23 -0.311 0253 . 0.255 0516

- T T Quality Control Sampies - .
Radionuclide Laboratory Control (LC) Lahoratory Dunlicate (LY Matrx Spike (MS) Preparation Blank (PB)
i 8r SCAQC-6813-.L.C1 SCAQC-6813-LD1 SCAQC-6813-PB
Pu SCAQC-6813-LCY SCAQC-6813-LD* SCAQC-6813-PB1

1000 Monticello Courl " Montgomery Atabama ~36117 * 334 272.2234 " FAX 334 213 0407

]
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Sanford Cohen & Associates
Southeastern Environmental Laboratory

Radioanalytical Results

Quality Control Sample Evaluation

Report ldentification Number: 56813

7

! Project Name: Allwest Rernediation
Matrix: Soil Laboratory Code:  SCA
Laboratory Gonfol Sample {LC1) Evaluation
V)
Decay Corrected {ov) Laboratory Control
Activity of Laboratory Control Sample
Laboratory Spike Added Sample Activity % Recovery Numberof ¢
Method Number Radlonuclide Sample 1D {pCi/g) {pCifa) _fAccuracy) Between CV and OV
ACWO3 PU-239/240 SCAQC-6813-LC1 204 £ 0102 216 + 0543 106 0.344
SRWQ1 SR-80 SCAQC-6813-L.C1 391 £ 0899 390 % 420 997 0,085 .
i . T B
Laboratory Duplicate Sample (LD1) Evaluation
Ratio of the Difference
Between the Sample
Difference Between Activity and the
Origlnal Activity and Propagated
Original Sample Duplicate Sample Buplicate Sampie Measurement
Laboratory Activity Activity Activity atl1 o
Method Number Radionuclide Sample ID {pCi/eny {pCHa) I (~ B =
ACWO03 PU-238 SCAQC-6813-LD1 0000 + 0000 -0006 x 0012 0006 0924
ACWO3 PU-239/240 SCAQC-6813-LDA1 0000 x 0000 QO00 £ 0000 0 000 0.000
SRwWO1 SR-90 SCAQC-6813-LD1 -0 306 + 0340 0401 + 0381 0085 0372 ]
1000 Monlicello Court  Montgomery Alabama ' 35117 334 272 2234 * FAX 334 2130407
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